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Foreword

The 20th biennial Working Meeting of the IUCN SS@¢bdile Specialist Group (CSG) was
held in Manaus, Brazil, on 13-17 September 201als attended by 200 participants from
27 countries. Since the first meeting in 1971, ldlenial CSG Working Meetings have been
forums in which crocodilian conservation actionward the world has been both initiated and
assessed for nearly four decades. This meetindedhdyy Brazil, was both successful and
illuminating. Brazil successfully had their Blacka@an population transferred from
Appendix | to Appendix Il at CITES CoP14 (2008),dars now experimenting with
sustainable use programmes to benefit local pedleattendees were interested in way in
which Brazil’'s program is developing.

The CSG is very extremely grateful to State Govemimof Amazonas, Secretaria de
Producdo Rural (SEPROR) and Institute for Sustdén@levelopment of Agriculture and
Forestry of the State of Amazonas (IDAM), which teosthe meeting. The Organizing
Committee consisted of Sonia Canto, Sonia Alfaiaul® Mafra, Ana Paula Batista
(SEPROR), Bill Magnusson (INPA), Ronis da Silve{tdFAM), José Max Dias Figueira,
Leandro Lopes de Souza, Bianca Abecassis (IDAM),Bmino Pereira Regis. Together with
their support staff, did a marvelous job in prepgrand running a wonderful meeting. The
Deputy Eron Bezerra and Dr. Edson Barcelos, beliemehe success of the event from the
outset, and their support is greatly appreciateatrédt Secretary Dr. Ferdinando Barreto
managed resources directly with Governor Omar Apizyhom we are grateful.

The meeting would not have been possible withoetglnerous financial support provided
by the major sponsors: Bank of Amazonia (printing certificates, badges, etc.); the
Sustainable Amazon Foundation (simultaneous traas)aand, DueDesign, who created the
logo of the 20th Working Meeting.

The Working Meeting itself was preceded by the CB¢&cutive Committee meeting, and
then by the CSG Steering Committee meeting, whichsaial was open to all participants.

It addressed a wide range of current CSG priorigeesticularly in Brazil, China, Mexico,
Paraguay and Egypt. The development of a crocodiiapacity building manual, and
broadening the CSG membership were two priorifié® effect of the global financial crisis
on crocodile conservation and management was examias regardless of whether
programmes are based on sustainable use or nagrrgoent budgets for conservation are
being reduced. Lake Mesangat wetlands in East Kaiiem, the last remaining habitat for
Siamese Crocodiles in Indonesia, were discussetemih. The spread of oil palms into the
immediate lake area is a matter of great concemd, the CSG would like to encourage
Indonesia to nominate Mesangat as a RAMSAR sitmtefnational significance. The CSG
has completed a morphometric study of caimans ior@oia, which provides the quantitative
tools for predicting the size of caiman from whiskins and leather products have been
derived. The goal was to assist Colombia and thhgeBao CITES in their efforts to ensure
compliance with Colombia’s size limits.

For the many people who work on crocodilians aratinedworld, the biennial CSG Working
Meetings are an important event. Working with cditans requires a special effort by
special people. Crocodilians live in remote andaspitable places, where access is difficult.
Because they range in weight from less than 50 gvey 500 kg, catching and handling is
always a challenge - not to mention the persoms&isrinvolved. In the eyes of the general
public, it is often a thankless task, because dibe® are truly viewed as being “wicked” by
most people. Not so amongst CSG members. The C&deidtResearch Award Scheme was
established after the last CSG Working Meeting teoerage students to work on
crocodilians: over 30 students have now benefitesh the scheme.

CSG Working Meetings, bring together an excepticarahy of talented people, from all
around the world. For most of them, the time amdl involved is a significant personal
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cost. The major reward is the ability to share arezk with like-minded people, equally
passionate about crocodilians. It recharges ofitenl thatteries, stimulates interest, fosters
camaraderie, creates new friendships, puts news facenames, provides a genuinely
sympathetic ears for discussion of problems, andtnmoportant, provides an opportunity to
pass on new results and findings.

The core business of CSG is to help the IUCN an@ S&hieve their conservation missions
with crocodilians. This involves a raft of diffefte@SG initiatives and activities in different
countries, some simple others immensely compleryTdre all addressed openly within the
Working Meetings. As the complexity of the world paxds, so the “biopolitics” of
crocodilian conservation becomes more challengBig. the CSG adapts well. We do an
exceptional job, usually quickly, honestly, trangmdly and by consensus. That we do it
largely as volunteers, with very few paid staffrasnarkable in its own right.

An important key to the success of the CSG is ifisatmembership includes representation
from a great diversity of different stakeholderse \6an look at the same problem through
many different eyes. Particularly important are rbers representing the international
crocodile skin industry. They keep us focused dairsble goals, make sure our concerns
about trade are valid, and offer sound advice andalth of experience when required.

The proceedings of the 20th Working Meeting of ®8G will once again be a unique
compendium of current information on research mwotd in crocodilian conservation,
management and sustainable use, and innovativeages to solving them. It will serve as
both a source and reference book for members.We this opportunity to thank the
organizing committee for their efforts in gettingetproceedings published in a timely way.

Prof. Grahame Webb, Chair
Crocodile Specialists Group
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20th CSG Working Meeting Summary

The 20th Working Meeting of the IUCN-SSC Crocodilpecialist Group (CSG) was held in
Manaus, Brazil, from 13-17 September 2010, and wesceded by a CSG Steering
Committee meeting on 12 September.

The meeting was hosted by the State Governmenhw@zdnas, Secretaria de Producéo Rural
(SEPROR) and Institute for Sustainable Developroétgriculture and Forestry of the State
of Amazonas (IDAM), and the CSG is extremely gnaitéd them.

The Organizing Committee consisted of S6nia Caftmia Alfaia, Paula Mafra, Ana Paula
Batista (SEPROR), Bill Magnusson (INPA), Ronis dévera (UFAM), José Max Dias
igueira, Leandro Lopes de Souza, Bianca Abecal§¥€\), and Bruno Pereira Regis.
Together with their support staff, they did a méwus job in preparing and running the
meeting. The Deputy Eron Bezerra and Dr. Edson éas¢ believed in the success of the
event from the outset, and their support is greaibpreciated. Current Secretary Dr.
Ferdinando Barreto managed resources directly @athernor Omar Aziz.

None of this would have been possible without teegous financial support provided by the
major sponsors: Bank of Amazonia (printing of dexdites, badges, etc.); the Sustainable
Amazon Foundation (simultaneous translation); &hkDesign, who created the logo of the
20th working meeting.

The CSG Chairman Professor Grahame Webb welconmther200 participants from 27
countries (Australia, Argentina, Bolivia, BrazilaGada, China, Colombia, Cuba, Denmark,
Egypt, France, Germany, Guyana, Hong Kong, Ireldtaly, Japan, Malaysia, Mexico,
Mozambique, Netherlands, Panama, Papua New Gufmath Africa, United Kingdom,
USA, Venezuela) to the meeting. CSG working mestifgeld every two years, are the
primary international meeting dedicated to crodadil conservation, management and
research. They have become the major forum foudgon of conservation issues, presenting
new findings and new directions, and the 20th meetias no exception.

A number of important issues were addressed byCtB& Steering Committee prior to the
working meeting, including the critical situationitiv Crocodylus siamensiand Gavialis
gangeticus Important initiatives such as a Capacity BuildiMgnual were also advanced by
the Steering Committee.

At the 4-day Working Meeting, a range of topics &erovered by oral presentations
organized into discrete sessions: Management Rragr&opulations; Genetics; Disease;
Human Dimension; Markets; Conservation; Reprodectiology; General Biology; and,
Physiology. A Poster session also saw a diversgerahtopics being covered.

The CSG's Veterinary Science (Paolo Martelli), Zaosl Community Education (Kent Vliet)
and Human-Crocodile Conflict (Richard Fergussomugs also met during the course of the
meeting. The deliberations of each of these groames summarised at the end of the
Proceedings.

No CSG meeting would be complete without the varicocial activities. The welcome
function featured folk music by IMBAUBA (Regionakde), and traditional dancing by Boi
Bumba. At the farewell dinner at the Fellice Resat) participants partied to the sounds of a
local rock band.

The auction once again proved to be a popular east auctioneer Carlos Pifia worked the
record sum of $US4087 out of his audience. Tham&seatended to all those people who
contributed items to the auction, and of coursthése who dug deep into their pockets to buy
them. Auctioned items included two of the late J@horbjarnarson’s framed photographs of
an Orinoco Crocodile and a Chinese Alligator. Fucaltéected from the auction funds will be

11



used to assist the CSG’s efforts to list Lake Mgaanin Kalimantan. Indonesia, as a
RAMSAR site.

After considerable deliberation, Robinson Boter@aArof Brazil was awarded the Castillos
Award for his contribution to crocodilian biologmanagement and conservation in the Latin
American region. Robinson was a popular recipiembrag the Latin American participants.
On the last day, participants had the opportumitgd on a field trip, and travel by ferryboat
to the Bem Vindo, Tiwa Amazonas Ecoresort, locaiedan island in the Negros River. An
enjoyable, relaxing day was spent lazing around pgbel, enjoying the local cuisine,
beverages and wildlife.
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Host, Sponsors and Donors

Host Organizations

- State Government of Amazonas, Secretaria de Pdodrural (SEPROR)

- Institute for Sustainable Development of Agriawdtand Forestry of the State of Amazonas
(IDAM)

Organizing Committee
- S6nia Canto (SEPROR/IDAM) - President
- Edson Barcelos (SEPROR)
- Bill Magnusson (INPA)
- Ronis Da Silveira (UFAM)
- S6nia Alfaia (SEPROR)
- Paula Mafra (SEPROR)
- José Max Dias Figueira (IDAM)
- Ana Paula Batista (SEPROR)
- Bruno Pereira Regis (SEPROR)

Major Sponsors

Key funding was kindly provided by:

- Secretaria de Estado da Producéo Rural - SEPROR

- Institute for Sustainable Development of Agriaudtand Forestry of the State of
Amazonas — IDAM

Additional Sponsors and Donors
We are very grateful to the following people anddoganizations for their financial and in-
kind support of the meeting:
- Instituto Nacional de Pesquisas da Amazdnia AINP
- Universidade Federal do Amazonas - UFAM
- Bank of Amazonia - BASA
- Sustainable Amazon Foundation - FAS
- DueDesign

Our thanks also go to the ORCAL PLANET TOUR, thesthoompany, which followed

through on the planning for the event until theafimplementation, even under considerable
difficulties at times, believing that the event Wbbe a success
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Foto 1: Brazilian officials and CSG members werespnt at the Opening of XX Working
Meeting of the Crocodile Specialist Group
Foto

q

Foto 2: Dr. Edson Barcelos (Scientific Coordinateith Graham Webb and Alejandro
Larriera
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Foto 3: Specialist around the world came to Martiaysrticipate of XX Working Meeting
of the Crocodile Specialist Group

Foto 4: Opening cerimony at Studio 5 — Manaus / 2onas
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Foto 5: Participants who work on crocodilians ambtire world came to Manaus to attend
the event
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Foto 6: Tom Dacey and Charlie Man
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Foto 7: Many posters were presented at XX Workiregethg of the Crocodile Specialist
Group

Foto 8: Graham Webb, Sonia Canto, Luis Antonio Btisand Alejandro Larriera
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Foto 9: Field Trip at Tiwa Amazonas Ecoresort, tedzon an island in he Negro River, to
have a relaxing day
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Foto 13: Participants'partied to the sounds otalloock band at Fellice Restaurant
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Foto 14: Party Night at Fellice Restaurant
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Foto 15: Party Night at Fellice Restaurant

Foto 16: Group shot in the end of the event
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ANALYSIS OF DIGESTIVE TRACT IN MELANOSUCHUS NIGER AND CAIMAN
CROCODILUS

Marcela dos S. Magalhaek*, José F. M. Barcellos2, Robinson Botero-AriasRichard C. Vogtl, Ronis Da
Silveira4

1 Biologia Aquatica e Pesca Interior, Instituto Maal de Pesquisas da Amazdnia, Brazil

2 Departamento de Morfologia, Universidade Feddoahmazonas -UFAM, Brazil

3 Manejo e Conservacéo de Jacarés, Instituto derelvimento Sustentavel Mamiraua, Brazil
4 Laboratério de Zoologia Aplicada a ConservacdeAM, Brazil
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Crocodilians are top carnivores and feed on a watety of aquatic and terrestrial prey. The
objective of this study was to analyze the morpgglof the digestive tract d¥lelanosuchus
niger andCaiman crocodilusand to provide a better understanding of the tigegrocesses
in these Alligatoridae species. Caimans were c@tebetween August 2008 and February
2010 in the Piagacu-Purus Reserve. We sampledahadbfi2 M. niger (79.0 cm-156.7 cm
SVL) and 23C. crocodilus(47.2 cm-104.6 cm SVL). We also examined stomamftents
and found plant material, mollusks, and a monket fo M. niger, and plant material, fish,
crabs, spiders, snakes, mollusk and a mammal too®. crocodilusstomachs. For both
species we studied the morphology of the tonguaphesyus, stomach, small (SI) and large
(LI) intestines. The esophagus is a tubular orgéh wternal longitudinal and rectilinear
pleats, which develops into an undulated pattecudally. The stomach is a muscular organ
with mucous folds. It has three regions: cardiaitjal and short region near esophagus. The
stomach body is the largest portion, and the pylatrium is characterized by a small
dilatation in caudal region of the organ. Througle pyloric sphincter only liquids pass,
because it is a very narrow passage. The Sl is &mrolled, composed by duodenum,
jejunum and ileum. Duodenum is located in an aotesind on dorsal part of stomach just
after pyloric atrium. We observed differences oterinal surface of Sl, wherbl. niger
presented an rearrangement with "honey-combed's faltd a longitudinal zig-zag pleats.
Caiman crocodilugpresented longitudinal zig-zag pleats in the wiootgan. The LI is a short
organ with longitudinal folds on its internal swéa Presence of distensile folds in the
esophagus indicates the capacity to swallow largg. p

Financial Support: CNPq, MPA (SEAP/PR), CT-INFRAG8760069 to RDS, WCS, Rufford
Small Grant.
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ANATOMIA DO TRATO DIGESTORIO DE JACARE DO PANTANALC RIADO EM
CATIVEIRO.

Rafael S. Moreiral, Kelly G. Carmonal, Elisabete Segat@, Edson M. Colodell, Rosa H. SFerraz 1*

1 Faculdade de Agronomia e Medicina veterinariayéhsidade Federal de Mato Grosso, Brasil
2 Empresa Jacarepan, Mato Grosso, Brasil
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Suporte financeiro: CNPq

Conhecido como jacaré do pantanafaman yacare® um réptil que apresenta alto potencial
zootécnico evidenciado pelo crescente incrementridedes comerciais no Estado do Mato
Grosso. Embora algumas informacdes sobre os diesresegmentos do trato digestério
estejam disponiveis na literatura para essa espéebalhos anatbmicos descritivos
conspicuos geralmente se referem a outros croaondgdi Neste contexto, o trato digestorio de
20 jacarés do pantanal foi coletado, fixado, dasdes e descritos quanto a sua anatomia. A
cavidade oral apresenta-se alongada no sentidmarandal. O palato duro constitui o teto
da cavidade oral e é formado pelos 0ssos incishaxila e palatino, cuja mucosa que o
reveste tem aspecto rugoso conferido por inimesasiteras arredondadas. A lingua é
achatada dorso ventralmente, seu formato acompantia cavidade oral e participa na
formacdo do assoalho desta cavidade. A faringe &aegmento musculo-membranoso que
conduz o alimento da cavidade oral para o es6fages6fago, tubuloso e muscular, inicia-se
caudalmente a faringe em posicdo mediana e sedestat® o0 estdbmago na cavidade
celomatica. O estbmago apresenta-se saculiformaseeptivel a mudanca de forma e
tamanho conforme seu grau de replecdo, sendo swaseuntensamente pregueada e
glandular. O intestino delgado é constituido pelodi&no (parte descendente e ascendente) e
jejuno (segmento repleto de circunvoluc¢des). MampEamente nao foi possivel identificar
o ileo e o ceco. O célon esta fixado a esquerdplalto mediano junto ao teto da cavidade
celomatica. O figado apresenta-se constituido p® kbbos de formato cbnico, achatado
dorso-ventralmente e unidos por um istmo. O lobguesio localiza-se ventralmente ao
estdbmago, e o lobo direito parcialmente sob o emfjdne as alcas intestinais. A vesicula biliar
apresenta-se digitiforme localizada na superficiedal do lobo direito do figado, entre o
estbmago e o duodeno. Conclui-se que os achada®sodpicos sdo consonantes com o
hébito alimentar da espécie e semelhante a desoertvoodilianos j& descritos.

27



DESCRICAO MACRO E MICROSCOPICA DE FIGADO DO JACARE DO
PANTANAL Caiman yacare

Derick V.S. Camposl, AdrianoM. Romanol, Luis G. B. Maldonadol, Poliana A. Diasl, Agela P. A. Limai,
Mariana N. B. Andradel, Rhavena G. Liotti2, Victor M. Aleixo2, Alessandro S. Bérgamo3l.eandro N.
Pressinottil*

1 UNEMAT, Mato Grosso, Brasil

2 IFMT, Mato Grosso, Brasil

3 COOCR1JAPAN, Mato Grosso, Brasil
microtomo@unemat.br

O figado é a maior glandula nos vertebrados, concdels exdcrinas e enddcrinas,
diretamente relacionado a habitos alimentares enaloide glicogénio, esta localizado na
cavidade peritonial sobre o estdbmago e com forrpa#midal, sendo que a porcao delgada
fica localizada na parte cefalica do 6rgdo enquaui® a base fica disposta caudalmente,
recobrindo as visceras. O 6rgédo nao € lobulado cemmaonamiferos, fato recorrente para a
literatura disponivel para répteis. Cortes histioldg longitudinais revelaram que o0s
hepatocitos estédo dispostos enfileirados ou formastruturas acinosas, 0S mesmos possuem
nucleos descentralizados com abundéancia de eudnam&ob a coloracdo de PAS, o
citoplasma dos hepatdcitos cora-se intensamenmfee andica grande acumulo de glicogénio.
Sob a coloragéo de picrossirius, identifica-se, gAsula de fibras colagenas, enquanto que
as demais fibras colagenas estdo distribuidas mornen dos vasos, duetos, pequenas
trabéculas e delgadas tramas de sustentacdo rfibdleentorno dos hepatécitos. Entre os
hepatocitos sao identificaveis capilares sinusoabegendo eritrécitos e granulécitos. Sob a
coloracdo de Rosenfeld, alguns desses granulo@fmesentaram granulos esféricos
eosinofilicos, enquanto que outros apresentaranulps afilados (bastonetes) com coloracéo
de parda a marrom escuro. Disperso pelo parénquimadrgdo, foram encontradas
frequentemente células com morfologia compativeleamelanomacrofagos, com nudcleos
descentralizados ou periféricos e diversos granakiéricos com colora¢do variando de
amarronzado a enegrecido. Dispersos pelo figadaa heoncentracbes de células com
morfologias compativeis a de linfocitos ou trombdeiativos (round shaped). Portanto, o
figado deC. yacaredifere por ndo apresentar l6bulos, possuir melaooifegos dispersos e
nao organizados em centros melanomacrofagicos refimpo apresentar aglomerados de
linfcitos/trombacitos em diversos pontos do érgéo.

Apoio financeiro: FAPEMAT 715823/2008, FAPESP 2@U%27-5, COOCRIJAPA-Céaceres-MT
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HISTOLOGIA DE INTESTINO DE JACARE DO PANTANAL (Caiman yacare
DAUDIN, 1802) CRIADO EM CATIVEIRO.

Victor M. Aleixo 1. Leandro Pressinoti2. Dérick V. S. Campo<. Raoni C. M. Aleixo 2, Rosa H.
S. Ferraz3

! Instituto Federal de Educacao, Ciéncia e TecnaldgiMato Grosso - IFET/MT, Caceres, Mato G, Brasil

2 Curso de Biologia, Universidade Estadual de Matms§o - UNEMAT, Céceres, Mato Grosso, Brasil.

% Departamento de Ciéncias Basicas e Producdo Aniinalersidade Federal de Mato Grosso, Cuiaba, Mato
Grosso, Brasil.
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Agencia de Fomento: FAPEMAT

A criagdo de animais silvestres em cativeiro paecensiderada como uma das alternativas
para evitar a extincdo de espécies ameacadas, wnduista que pode ser passivel de
exploracdo e assim, protegida da degradacdo (clEsruicdo do habitat, etc). Foram
Colhidas amostras ddois cm de cinco regifes (duodeno ascendente, doadkEscendente,
jejuno, ileo e intestino grosso) dos intestinosléranimais, de ambos 0s sexos, com massa
corporea entre 6 e 7 kg., comprimento focinho-adg&FC) entre 59 a 67 cm. e comprimento
total (CT) variando de 107 a 128 cm. As amostraanfiofixadas em Bouin e conservadas em
solugéo de Mac Dowell. A incluséo foi realizada ganafina e cortes semi-seriados de 4 um
de espessura foram obtidos e corados pela hema#egidsina. A mucosa do intestino
apresentou estrutura classica e vilosidades ingéstrevestidas por epitélio simples colunar
com microvilosidades e células caliciformes. A dnsétria apresentou uma relacdo meédia
entre lamina propria e comprimento do epitélio deelespessura de mucosa variando de 23
um para intestino delgado e 11 um para intestinesgr A frequéncia de vilosidades variou de
11 para intestino delgado e 6 para intestino gro€scestudo histométrico da mucosa
intestinal consistiu da mensuracdo dos comprimedtpitélio e da lamina prépria, da
espessura da mucosa medida em trés (3) vilosidedestinais e da frequéncia das
vilosidades, através de programa de analise desimagoplado a um microscépio binocular.
Houve diferencas significativas nos parametrosisabs entre os segmentos do intestino
delgado e o intestino grosso. Quando os params@imsnalisados entre os animais, aparece
diferencas significativas nos parametros testagolascipalmente no jejuno. Concluimos que
os intestinos delgado e grosso do jacaré do pdrapnesentam estrutura semelhante ao de
outros vertebrados.
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REPRODUCTIVE BIOLOGY OF C AIMAN crocobiLus AT PIAGACU-PURUS
RESERVE, CENTRAL AMAZONIA.

Michele M. de Souzd*, Shamila E. M. Silva2, Maria Lucia G. de Araljo3 José F. M. Barcellos4,
Washington C. S. Mendonc¢a2, Boris Marioni5, Ronis B Silveira2
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Caiman crocodilushas a wide distribution in basically all habit#tsoughout the Amazon
Basin. The aim of this study was to describe tipeaductive biology ofC. crocodilusin the
Central Amazon, where it is strongly influencedhygdrological cycles. Between 2008 and
2010, we sampled a total of 18 females and 34 maldbe Piagacu-Purus Reserve. All
captured individuals were sexed and measured (SW)L-¥e removed the reproductive tract
to be measured and weighed; afterwards it was fixd®% buffered formalin and proceeded
for routine histology. Gonadossomatic index (GSBswcalculated as the ratio between
combined gonad mass and total somatic mass matlifdy 1000. The logistic model was
fitted to data to determinate the minimum maturasae, which was assumed to be when the
SVL where 50% of individuals are mature. Male G3®lows seasonal cycles with
spermatogenesis peaks from early June to Augu&t{@l). The reduction of GSI (0.31£0.2)
is related to the reduction of testis activity beéw September and December. After
December the testis is quiescent. Males (50%) aysiplogically mature at SVL= 59.0 cm
(SE+£0.5), but 95% are not reproductively activeiluhie SVL=63.4 cm (SE+0.4). Follicle
growth and vitellogenesis peaks occurred from longuly. Ovulation and mating occurred
from June until August. Females mature at the mimmnsize of SVL= 61.0cm (SE £0.71),
and 95% of females were mature at SVL= 64.0 cm#&B9). The data is in agreement with
a previous study of a larger sub-species in théaPahregion of Brazil.

Financial Support: CNPq, MPA (SEAP/PR), CT-INFRAG8760069 to RDS, WCS, Rufford
Small Grant.
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The Black caimanMelanosuchus niggris the largest crocodilian in the Amazonia. They
occur in floodplain habitats and their biology tsosgly influenced by the river flooding
pulse. How this factor influences the species mépctive cycle must be understood to
support their conservation and management issudiseilAmazon Basin. The aim of this
work was to describe the reproductive biologywofnigerin a varzea flooded forest. A total
of 12 females and 15 males were collected from 2008ugh 2010 in the Piagacu-Purus
Sustainable Development Reserve. All captured iddals were sexed, measured (SVL-cm)
and weighed. The reproductive tracts were remoweldfixed in 10% buffered formalin and
saved for routine histology. The logistic model iited to the data to determinate minimum
maturation size, considered as the SVL where al®@%t of individual were mature. Follicle
growth and vitellogenesis occurred from June to uwsigwhen water level was falling.
Ovulation occurred from end of August through Seflier. Spermatogenesis peaks were in
early May through June, and testis activity wasuced after July. Apoptotic spermatozoa
were observed in seminiferous tubules and a smatluat in epididymes during dry season.
After December no spermatozoa were observed. Femiabkch sexual maturity at SVL=
102.7 cm (SE+0.38); 95% of females were matureVdt=S110.2 cm (SE+0.99). Males are
physiologically mature (50%) at SVL= 91.2 cm (SR, but because of social factors they
are not reproductively active. Active males (95%Yyevmature at SVL= 96.3 cm (SE+1.25).

Financial Support: CNPg, MPA (SEAP/PR), CT-INFRA108760069 to RDS,
WCS, Rufford Small Grant.
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RESUMEN

El caiman del OrinocaCrocodylus intermediusha sido considerado como uno de mas
amenazados del mundo, dado sus bajos niveles pmiddées y reducida distribucion
geogréfica. Una de las razones por las que sedraado la recuperacion de sus poblaciones,
es la pérdida de huevos debido a crecidas repsntielario y por depredacién humana y
animal. En el presente estudio, evaluamos el estakito reproductivo de la especie en dos
sectores del sistema del rio Cojedes (20,7km): @afidgua-Confluencia rio Sarare (CA-CS)
y Merecure-Cafilo Amarillo (M-CAM), area que mantielaepoblacion reproductiva mas
grande conocida de la especie. Entre febrero y nago02009, estimamos el habitat
reproductivo de la especie en 1,25 playas/km; @bs€A-CS presentd el mejor habitat para
anidacion con 3,38 playas/km. Asi mismo, evalualademporada reproductiva mediante el
conteo de nidos y grupo de crias, encontrando buadancia de 1,30 nidos/km. De los 27
nidos encontrados, a ocho les colectamos la tathlig sus huevos (n=368) y los trasladamos
a un area bajo vigilancia, para su incubacion edosiartificiales. Adicionalmente,
georreferenciamos y dejamos en las playas en dondg naturales cinco nidos como
control. Los nidos colectados mostraron en promé€j6+7,0 huevos. El éxito de eclosion en
los nidos colectados oscilé entre 7,5 y 75,5%, trésnque en los controles entre 0y 70,7%;
la eclosion de los nidos colectados fue del 53%niras que los nidos control fue de 36,4%.
La poblacion minima de cocodrilos reproductivameatgivos es de 42 individuos,
concentrados principalmente en Cafio de Agua-CamdlaeSarare (61.9%), esta situacion
convierte al Sistema del rio Cojedes en area égicat para el mantenimiento y persistencia
de la especie; asi como en un area ideal parali@@pn de un programa de rancheo de
huevos y crias, donde se involucren distintos sestde la sociedad, para incrementar la
produccion de neonatos y nutrir las poblacionegesites con la intencion de conservar la
especie.

ABSTRACT

The Orinoco crocodileCrocodylus intermediushas been considered one of the most
threatened the world, given their low populationvele and reduced geographical
distribution. One reason that has slowed recovely populations is the loss of eggs by the
river and flash floods human and animal predatiorhis study, we evaluated the status and
reproductive success of the species in two sectidrise Cojedes River System (20.7 km):
Cafo de Agua-Confluencia rio Sarare (CA-CS) ande®lme-Cafio Amarillo (M-CAM), an
area that maintains the population reproductivegdsr known of the species. Between
february and may 2009, we estimate the breedingitdtalof the species on 1.25
beaches/km; CA-CS sector had the best habitat &sting with 3.38 beaches/km. We
assessed the breeding season by counting nestgoand group, finding an abundance of
1.30 nests / km. Of the 27 nests found, eight welected all their eggs (n=368) and moved
to an area under surveillance, for incubation irificial nests. Additionally, geo-
referenced left on the beaches in natural conditemmd five control nests. Nests showed on
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average collected 49.5+7.0 eggs. The success diihgtin nests collected ranged between
7.5 and 75.5%, whilein control between 0 and 70Q.78& hatching of nests collected
was 53%, whereas control nests was 36.4%. The tatope average incubation in nests
collected was 31.7 + 2.4.The crocodiles minimumpuation is 42 reproductively
active individuals, mainly concentrated in CA-C3.@%), a situation that makes the Cojedes
River System in strategic area for the maintenamckepersistence of the species, others as an
ideal area for implementing a eggs ranching andhiiags program, which involve different
sectors of society, to increase hatchling prodacaod nourish populations wild, with the
intention of conserving the species.

INTRODUCCION

El caiman del OrinocoGrocodylus intermedigdue una especie abundante en cafios y rios de
la region llanera de Venezuela y Colombia hastai@oros de siglo XX. Después de la
explotacion excesiva de la especie entre la déadaldss 1920 y 1960 del siglo pasado, las
poblaciones del caiman del Orinoco quedaron sewvargreducidas o incluso eliminadas en
toda su &rea de distribucién (Medem 1983, Seij@8)1®esde finales de la década de los 80,
se han llevado a cabo trabajos que evallan aspesposductivos deC. intermediusen
poblaciones silvestres venezolanas, como los eshlz enel sistema del rio Cojedes
(Ayarzaguena 1987, Gonzalez-Fernandez 1995, Selsvez 2002, Navarro-Laurent 2007
y Avila-Manjon 2008), el rio Capanaparo (Thorbjaswam y Hernandez 1993a y b, Llobet
2002); el rio Manapire (Jiménez-Oratal. 2007) y el sistema cafio Macanillal-Laguna La
Ramera (Anteleet al. 2010). También en Colombia se realizaron estedgestudios en los
rios Cravo Norte y Ele (Bonilla y Barahona 1999).

Aun cuandcC.intermediusesta protegida legalmente desde los afios 70 delpagado, y no
obstante los esfuerzos realizados en Venezueldafdaria de areas protegidas, fomento y
restauracion de poblaciones por medio de la lil@nage individuos), las poblaciones de esta
especie no han mostrado la recuperacion que pbdbarse esperado (Mendoza y Seijas
2007). Algunos factores afectan altamente sus pminlas desde las primeras etapas de
desarrollo, tales como recoleccién y saqueo dedweara el consumo humano y para la
venta de neonatos como mascota (Mufioz y Thorbgwna2000), depredacién de huevos y
neonatos por fauna silvestre y pérdida de nidadas ipundaciones repentinas. En
crocodilidos, este ultimo factor pudiera provocérdidas de hasta mas del 80% de las
nidadas pre-eclosion (Ramirez-Perilla 1999). Es @sho por la rareza de la especie y su
estatus de amenaza, en el presente trabajo evadanemporada reproductiva y la colecta
de huevos d&€. intermediuscomo estrategia potencial para la conservacionndede las
poblaciones de la especie catalogada como la n@mtiamte de toda su area de distribucién
(Seijas y Chavez 2000).

MATERIALES Y METODOS

AREA DE ESTUDIO-. El estudio lo llevamos a cabo en dos sectoresiddra del rio Cojedes
(SRC), Cafio de Agua-Confluencia rio Sarare (CA-(GR) y Merecure-Cafio Amarillo (M-
CAM, 14,2 km, Fig. 1) en los Llanos centrales den&®iela. Los sectores estudiados se
encuentran en la zona de vida definida como BoSpmo Tropical, donde predominan
principalmente dos tipos de formaciones vegetakss tcomo los bosques de galeria y las
sabanas antropizadas (Gonzalez-Fernandez 1995).

BUSQUEDA Y COLECTA DE NIDOS-. Durante la temporada reproductiva del caiman del
Orinoco en el afio 2009, realizamos recorridos dsiutilizando un bote de aluminio de 12
con motor fuera de borda de 15 HP. El primer rédorto realizamos en febrero, para la
busqueda de playas arenosas (habitat reprodugtividlps para su colecta. En la basqueda de
nidadas, identificamos las playas con evidencighaeer sido utilizadas por los caimanes
(presencia de huellas dejadas por las hembras cutesdvan). En estas playas, introdujimos
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una vara fina de madera en la arena, en los luglmde la vara se introducia con relativa
facilidad, excavamos con el objeto de localizaadak (Pooley 1991).

Sistema del Rio Cojedes

VENEZUELA
%\ N

/\/' Rio Cojedes
/\\/{ Vias

Ciudades

6 Kilometros

FIGURA 1.Localizacion geografica de los sectores estudiadad Sistema del rio Cojedes en
Venezuela. Asteriscos indican el comienzo vy fihademismos.

A las nidadas encontradas, les colectamos los Bu&ro cajas de material aislante
(poliestireno) y los cubrimos con material del nesmdo (arena y hojarasca), luego los
transportamos con cuidado (evitando movimientostdgg al rancho Merecure, area con
vigilancia y supervision para su incubacion, estaaf que forma parte del SRC, es un hato
ganadero muy cercano al rio (entre 4 a 5 km en Ya#ro).Las cajas con los huevos las
colocamos en nidos artificiales, los cuales coes®mt en huecos excavados en el suelo,
rellenados con arena del mismo rio. Adicionalmediggamos o grupo de nidos en las
playas en condiciones naturales para su seguimyentmtrol. Todos los nidos encontrados
(colectados y control) fueron georreferenciadosworGPS.

EXITO DE ECLOSION DE NIDADAS COLECTADAS Y NATURALES -. Una vez iniciada la
temporada de eclosiones (mitad de abril y comielezmayo) realizamos recorridos diurnos y
nocturnos para ubicar grupos de neonatos. La ubitate estos grupos y el nimero de
individuos que lo constituian permitié determiremtb la ubicacion original del nido o nidos
(en el rio, es posible encontrar agrupados indogdile mas de una nidada). La estimacion del
namero de nidos que podrian pertenecer a un grapaids en el rio estuvo basado en el
promedio de crias estimado por Seijas y Chavez2(2326,0+13,9). Es decir, si un grupo de
crias presentaba mas de 40 neonatos (numero pmmed su desviacion estandar), se
asumio que el grupo contenia mas de un nido.

TAMARO MINIMO DE LA POBLACION REPRODUCTIVA -. EI nimero de nidos identificados, lo
tomamos como medida del niumero de hembras repredongnte activas. EI nimero de
machos dominantes, lo estimamos de la siguienteeraarn uno macho por cada hembra
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nidificante aislada, ii) un macho por cada cuagmhras en segmentos del rio con nidos con
una separacion no mayor a 500m.

RESULTADOS

En los 20,7km del SRC estudiados, estimamos la damoia de playas aptas para la
reproduccién de la especie en 1,25 playas/km. &lasactor CA-CS la abundancia fue 3,38
playas/km y en M-CAM fue 0,28 playas/km. Encontramo total de 27 nidadas (nidos con
huevos y grupos de crias), mientras que la aburagmdistribucion de los nidos al lo largo

del area fue 1,30 nidos/km. Particularmente ereetos CA-CS fue 3,07 nidos/km y por su

parte en M-CAM fue 0,49 nidos/km.

N

/\/ Rio Cojedes

# Nidos-crias

3 0 3 6 Kilometers

i

FIGURA 2. Distribucidén y abundancia de nidos @eintermediusen los sectores estudiados en
el Sistema del rio Cojedes.

Del total de nidos encontrados (n=27), a ocho l@sctamos la totalidad de sus huevos
(n=368) para su incubacion en nidos artificiales da fin de evitar la perdida por
depredacion, saqueos e inundaciones repentinagrdehedio de huevos en los nidos
colectados fue 49,5+7,0. Adicionalmente, dejamosahidos en condiciones naturales en las
playas en como control. El éxito de eclosién emidss colectados oscilé entre 7,5 y 75,5%,
mientras que en los control entre 0 y 70,7%; laseéh de los nidos colectados fue de 53%,
mientras que los nidos control fue de 36,4% (Talla
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Tabla 1. NUmero de nidos de caiman del Orinoco estudiados
en el Sistema del rio Cojedes, Venezuela.

No. Huevos Crias Exito de

Nido : . -
huevos incubados producidas eclosion

Incubacion artificial

1 59 57 11 19,3
2 48 46 34 73,9
3 45 45 30 66,7
4 36 28 26 92,9
5 51 51 40 78,4
6 51 48 7 14,6
7 50 40 3 7,5

8 56 53 40 75,5
Total 396 368 191 51,9

Nidos control (incubacion natural)

9 49,5 0 0 0
10 49,5 0 0 0
11 49,5 0 32 64,6
12 49,5 0 23 46,5
13 49,5 0 35 70,7
Total 248 0 90 36,3

El nidmero de huevos de los nidos control no fueron
contados. Para el calculo del éxito de eclosidizatnos el
namero promedio de huevos de los nidos colectados.

Con base en el numero de nidos identificados (conedlida del niumero de hembras
reproductivamente activas) y la relacibn de machdembras (aisladas y agrupadas), se
estimoO una poblacion minima de 42 cocodrilos regpctdamente activos en los dos sectores
estudiados, la mayor parte de ellos (61,9%) eeabs CA-CS. Esta cifra representa un valor
minimo estimado del nimero de adultos presentesstpuue no todas las hembras adultas
nidifican cada afo (Seijas 1998).

DiIscusION
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El SRC ha sido catalogado como el area que contemeblacion mas importante de la
especie en toda su area de distribucion (Seijasay€z 2002); sin embargo, en los sectores
estudiados el habitat reproductivo (playas o bgnoms condiciones éptimas para su nidacion
esta disminuyendo. De las 2,1 playas/km estimada$eijas (1998), en el presente estudio
sé6lo reportamos 1,25 playas/km. Esta situaciérrig;nada por la modificacion del cauce y el
patron del flujo de las aguas, como producto deolastruccion de infraestructuras para la
retencién y regulacion del flujo del agua en laggedaes del rio Cojedes; asi como por la
deforestacion y el avance de la frontera agridolague origina cambios en la dindmica
hidrica natural del rio (Mendoza y Seijas 2007).

La densidad de nidos encontrados en los dos se&stediados en la presente investigacion
(1,30 nidos/km), es similar a los registrados ponfalez-Fernandez (1995), Seijas (1998),
Navarro-Laurent (2007) y Avila-Manjon (2008) (1,04;03; 1,08 y 1,91 nidos/km,
respectivamente) para estos mismos sectores.

El sector CA-CS sustenta el mejor habitat repradogiara los caimanes (Seijas 1998, Seijas
y Chéavez 2002, Navarro Laurent 2007, Avila-Manjd®0®) debido posiblemente a las
caracteristicas fisicas del sector, tales comcstee&ez (en general menos de 12 m) y la
presencia de numerosos meandros. Ademas, muchos blancos del rio estan cubiertos por
bosques, el cauce del rio presenta grupos dispgescaramas y ramas de arboles caidos y las
orillas del rio estan frecuentemente cubiertas pasas densas de mangklchornea
castaneifolig.

El nimero de nidos registrados en el presente iestesl el segundo mas alto reportado en el
SRC (1,30 nidos/km) después del estudio del 20(#8l (didos/km, Avila-Manjon 2008). El
SRC mantiene uno de los promedios mas altos dedahaia de nidos (1,27 nidos/km), en
comparacion con otras areas donde habita la especm por ejemplo en el rio Capanaparo
donde esta abundancia no supera los 0,36 nidosTkrkjarnarson y Hernandez 1993a).
Esto convierte al SRC como area estratégica paranaitenimiento, persistencia y
conservacion de la especie y la segunda area n@mtante para la reproduccion @e
intermediusen el mundo, después de la poblacion del sisteria BRcanillal-Laguna La
Ramera en el estado Apure, con 3,8 nidos/km regempar Antelo (2008). Por otra parte, el
namero de hembras nidificantes (27) que encontraenosl SRC, es un valor alto si se
compara con las cifras reportadas por Seijas (1998vila-Manjén (2008, 12 y 35
respectivamente) para los mismos sectores evaluados

Por otra parte, el nmero promedio de huevos piw (49,5 + 7,0) que encontramos, fue
mayor que los reportados previamente en el SRC Ayarzagiena (1987), Gonzalez-
Fernandez (1995), Navarro-Laurent (2007; 43,3; #24Q,2 respectivamente), asi como para
otras poblaciones silvestres del caiman del OriracWenezuela, como la del rio Capanaparo
(Thorbjarnarson y Hernandez 1993a y b), la deM@mapire (Jiménez-Oréaat al2007) y la

del Sistema Cafio Macanillal-Laguna la Ramera é&miel(Antelo 2008).

Con la colecta de huevos (rancheo) y manejo dedagjase ha demostrado que es posible
lograr la recuperacion y manejo racional de espedgcrocodilidos que llegaron a estar al
borde de la extincion. Varios autores han mencioras ventajas de la incubacion artificial
tales como la eliminacion de las pérdidas debidées depredacion natural (Joanen 1969,
Pooley 1973; Chabreck 1978), la cancelacion de datalidad de los factores limitantes
debido a las condiciones climaticas (Joanen y Mebld®77; Chabreck 1978) y la proteccion
de los huevos contra las inundaciones inesperadis dio (Jiménez-Ora al. 2007).

Aunque la muestra es pequefa, con la presentetig@sédn confirmamos que la colecta de
huevos del medio natural para su posterior incdiaaitificial, puede contribuir a maximizar
el éxito reproductivo d€. intermediusya que el éxito de eclosién fue mayor (53,5%p si
comparamos con la incubacion natural (36,4%, natwdrol). La razén de estos resultados
posiblemente se deba a la técnica de incubacibrpadta, la cual es catalogada como rustica,
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ya que requiere un bajo costo y se pueden aplezaade los sitios de recoleccion (Barebs
al. 2010) y en zonas de dificil acceso. Si se mejaarcondiciones de incubacion es posible
gue se incremente el éxito de eclosion de las agladlectadas.

En el SRC la temporada reproductiva de caimane®uebco varia de un afio a otro, ademas
la pérdida de nidos debido a las inundaciones psedeasi total en algunas temporadas
(Seijaset al. 2010b). Por otro lado, en los sectores evaluaalbitn existen registros de
perdida de nidos de la tortuga Tereagocnemis unifiligor las inundaciones repentinas en
el afio 2009, la cual fue de 15,4% segun Hernaetdalz(2010).

El SRC mantiene una poblacion reproductiva impoetgrara la especie, principalmente en
los sectores que se encuentran mas alejados dertyes poblados y de la actividad agricola
e industrial (CA-CS y M-CAM). De este modo, esteud® sustenta la importancia del SRC,
como area estratégica para la persistencia y oawsén del caiman del Orinoco, dado su alto
potencial reproductivo, donde los esfuerzos de exwasion de mayor importancia, estén
enfocados en la proteccion de la espaestu (en el propio SRC).

Un programa de colecta de huevos y crias, ayudariarementar el éxito reproductivo de la
especie, con el fin de propiciar su el apoyo y iooidad al Programa de Conservacion del
cocodrilo del Orinoco en Venezuela; reforzar ldsotas de monitoreo de la poblacion de
cocodrilos y temporadas reproductivas; capacitias gobladores residentes cercanos al rio
para que asistan las labores de busqueda de nitéesy apoyados a su vez de programas de
educacidén ambiental y vigilancia contra la cackriva.
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CHARACTERIZATION OF SERUM DIPEPTIDYL PEPTIDASE IV A CTIVITY IN
THREE SPECIES OF WEST AFRICAN CROCODILES.

Mark Merchant 1*, Arian Royer 1, Quintin Broussard 1, Sarah Gilbert 1, and Matthew Shirley 2.

1McNeese State University, Department of Chemistake Charles, LA
2University of Florida, Department Wildlife Ecologynd Conservation, Gainesville, FL

*mmerchant@mcneese.edu

Dipeptidyl peptidase IV is a ubiquitous peptidasghwputative immune activity. We
characterized DPPIV activity in the serum of thdeeerse species of west African crocodile:
the African Dwarf crocodile steolaemus tetraspis the slender-snouted crocodile
(Mecistops cataphractyisand the Nile crocodileqQrocodylus niloticus Crocodylus niloticus
serum exhibited the highest activities, followedNdgcistops cataphractusnd Osteolaemus
tetraspis The serum DPPIV activity was measured within 5 rafter theaddition of the
substrate for all three species, and exhibitedalirsecumulation of produdor at least 180
min. In addition, the DPPIV activity in all thre@exies was temperaturedependevith a
linear increase in activity with temperatures amkp activity at 40°C. Crocodile plasma
DPPIV displayed classical Michaelis—Menten kinetiegth Vmax values of 2.29-2.81
nmol/min, and Km values of 0.09-0.17 nM. The prof8o activity was inhibited in a
concentration-dependent manner by a specific DARRMbItor, diprotin A, which indicates
that the activity is probably due to the preserfdePIV.

FinancialSupportNational Science Foundation Research CommercialiZ&nhancement
Education Plan grant from the Louisiana Board ojégs.

41



COMPARISON OF SERUM PHOSPHOLIPASE A2 ACTIVITIES OF ALL KNOWN
EXTANT CROCODYLIAN SPECIES.

Kent A. Vliet 1*, Mark Merchant 2, Charles McAdon 2, Stephanie Mead 2, Justin McFatter 2, and
Rebeckah Griffith 3.

1 Department of Zoology, University of Florida, Gesville, Florida, USA

2 Department of Chemistry, McNeese State Univerkiike Charles, Louisiana, USA
3Department of Math, Computer Science, and StegisiiicNeese State University, Lake
Charles, Louisiana, USA

*kvliet@ufl.edu

Serum samples from all 23 extant crocodilian spgeewere tested for phospholipase A2
(PLA2) activity against nine different bacterialespes. The data were used to generate a
PLA2 activity profile for each crocodilian speciem)d the data were used to compare the
activities of the three main lineages (Alligatoagd€rocodylideae, and Gavalideae), the seven
different genera, and to compare all of the 23viodial species. The data revealed that the
three lineages of crocodylians (Alligatoridea, Qmgoidea, and Gavaloidea) exhibited
PLAZ2 activities toward nine species of bacteriat th@re statistically distinguishable. In
addition, the PLA2 activities of crocodylians irspecific genus tended to be more similar to
other members in their genus than to members efr afocodilian genera.

FinancialSupportNational Science Foundation Research Commerciaiz&nhancement
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EFFECTS OF SELENIUM AND VITAMIN IN Caiman latirostris
HEMATOLOGIVAL VARIABLES

Pablo Siroski®.Guillermo Principe®, Alejandro Larriera *, and Lisandro Lozand

1-"Provecto Yacaré" - Laboratorio de Zoologia Apliaadnexo Vertebrados (FHUC -UNL / MASPyMA) - A.

dei Valle 8700 - Santa Fe - Argentina.
2-Laboratérios VETEC SA, Alsina 1633, Vicente LopBrgenos Aires, Argentina.

*Correspondence to: Pablo A. Siroski; "Provecto &at - Lab. Zoologia Aplicada: Anexo Vertebrados
(FHUC-UNL /MASPyMA), A. dei Valle 8700, Santa Fe,rdentina. Tel: 54342 4579256.Email:
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At present, it is well known that antioxidant cappaof vitamin E protects unsaturated fatty
acids of cell membranes against peroxidation amadirghte free radicais from normal cellular
activity. Selenium is also an antioxidant and ctaof the enzyme cytoplasm glutathione
peroxidase, an enzyme related to the neutralizatiah elimination of free radicais oxygen
that can alter cellular integrity. In addition, es@lum is involved in protein transport and
cofactor of several enzymes. Previous studies Is&osvn that the phagocytic activity of
neutrophils increased in animais with diets supplet®d with vitamin E and selenium, thus
facilitating the elimination of invading microorgams. Similarly, addition of doses of
vitamin E and selenium resulted in higher antibpdyduction. An experiment was conducted
to study the effect of supplementation with vitarBirand selenium on growth and immune
system orC. latirostris. The study was performed with 36 animais (12 mootty food was
providedad libitum6 days per week. Half of the animals(9 per repliemeived the special
diet enriched with selenium and vitamin E. At thed eof the study, we compared weight,
length, and hematological variables (white and blxbd cells count, percentage of type of
white blood cells, serum proteinograms, concemnatiof different serum proteins, and
activity of serum complement system).
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ESTUDO COMPARATIVO DO HEMQGRAMA DE FILHOTES DE Caiman
crocodilusE Melanosuchus nigeNO PERU.

Gianmarco Rojas-Moreno 1,2,3*, Marcela Santa-Maria3

1 Unidade de Veterinaria, Parque Zooldgico HuacHipaa - Peru.

2 Programa de Mestrado em Ciéncias Veterinariasulfade de Medicina Veterindria e Zootecnia —
Universidad Peruana Cayetano Heredia, Lima - Peru.

3 Faculdade de Medicina Veterinaria e Zootecniayéfsidad Cientifica del Sur, Lima - Peru.

* gianmarco_rojas@yahoo.com

Os estudos comparativos de parametros fisioldgesuse espécies sao importantes para
determinar o grau de similaridade ou diferengcaeeattimais aparentemente semelhantes.
Durante o0 més de setembro de 2009 foram coletadasteas sanglineas de 22 filhotes de
jacarétinga (CC) e jacaré-acu (MN), mantidos eriveab no Parque Zooldgico Huachipa, na

cidade de Lima-Peru. As amostras foram coletadapyrtcéo do seno venoso pésoccipital e
colocadas em microtubos com heparina litio paraw analise posterior. Foram avaliados

todos os valores do hemograma completo. Nos reeglitabtivemos valores de semelhantes
em quase todos os valores, porem se encontraranemtifas significativas para os valores da
linha leucocitaria, com valores de 12854 + 481G AN sendo estes superiores aos 6360 +
2356 achados para CC, entretanto os valores ddilbas® plaquetas foram maiores em CC

do que no MN. As diferencas encontradas entre an#sasespécies poderiam estar

relacionadas a variacdo da resposta imune de cguérie ou a diferencas relacionadas a
resposta de liberacéo leucocitaria induzida pei@ese produzido no momento da contencéo
fisica dos individuos amostrados.
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HEMATOLOGY AND BLOOD CHEMISTRY OF CAPTIVE ORINOCO
CROCODILES (Crocodylus intermedius) AT THE DALLAS WORLD AQUARIUM,
TEXAS, USA.

Luis Sigler ** and Juan Cornejo 2

! Conservation biologist for Mexico, Central, andiBoAmerica. The Dallas World Aquarium. U.S.A.
2 Scientific advisor. The Dallas World Aquarium.SUA.

* luis@dwazoo.com

In August and December 2008, blood samples werentdkom a group of 55 Orinoco
crocodiles Crocodylus intermedigsraised in captivity, in order to determine the s$aof
their health before exporting them to Venezuela feleasing them into the wild. 34
specimens were 30 months old and 21 were 18 matdhsll females, clinically stables and
with an average length of 1200 mm and weighed &@7Diet consisted of calcium-dusted
crickets, live fish, and “chicken flippers” six day week. The crocodiles were placed on
ventral recumbence, and the puncture area forrttegnial jugular sinus, was cleaned with
alcohol. Blood was extracted using #23 needles\amtitainers. Samples were sent to the
diagnostic lab to be automatically analyzed unddibrated techniques for reptiles. The
results were as follows: Ht: 21.47%, Leucocyte€58.Heterophils: 63.28, Lymphocytes:
29.62, Azurophils: 2.75, Eosinophils: 0.52, Bastg#i3.71, Alkaline phosphatase: 109.94,
ALT (SGPT): 23.86, AST (SGOT): 47.69, CK: 1207.®)H: 334.3, Albuminl: 1.25, Total
proteins: 4.3, Globulin: 3.05, Cholesterol: 359u¢ase: 69.3, Ca: 11, P: 5.7, K: 5.6, Na:
152.3, A/G Ratio: 0.41, Uric acid: 3.4. This studyhe first performed for this species.
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ISOLATION OF MANNOSE-BINDING LECTIN PROTEINS FROM T HE
AMERICAN ALLIGATOR (ALLIGATOR MISSISSIPPIENSIS)

M. Merchant 1*. Venkata Machha 1, Lancia Darville2, Kermit Murray 2, and Vivekananda
Reddyl

'Department of Chemistry, McNeese State Universiake Charles, Louisiana, USADepartment of
Chemistry, Louisiana State University, Baton Rougmjisiana, USA .

*mmerchant@rncneese.edu

Lectins are carbohydrate-binding proteins that @ayimportant role in innate immunity by
recognizing a wide range of common pathogen surfadeohydrates. C-type lectin proteins,
a subset of lectins that require calcium for bigdio target carbohydrate moieties, were
isolated from serum of the American alliga{@illigator mississippiensisjising a mannan
affinity column. The proteins were isolated by SPAGE, and the total mass determined by
MALDI-TOF. Results from these analyses showed thatprotein was present in monomeric,
dimeric, and tetrameric forms in vitro. The N-tenali sequence was determined by Edman
degradation, and the complete sequence was asegitasing protease digestions coupled
with MALDI-TOF/TOF mass detection. The sequencetltd alligator lectin protein was
aligned with mammalian and avian C-type lectins.

FinancialSupport: National Science Foundation Rete&ommercialization/
Enhancement Education Plan grant from the Louisioeard of Regents.
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ATTITUDES, KNOWLEDGE, AND RISK PERCEPTIONS ABOUT AL LIGATORS
IN FLORIDA.

R. Blair Hayman 1,4*, Frank J. Mazzotti 1, Glenn D. Israel 2, Mark A. Brennan 3, Rebecca G.
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As American alligatorAlligator mississippiensigopulations in Florida have recovered from
depressed levels in the 1960’s, human-alligatorflict®m have increased. Maintaining
populations of potentially dangerous wildlife sgecat levels consistent with human desires
can be a challenge. The Florida Fish and Wild@fenservation Commission’s Alligator
Management Program (FWC) has previously conductedegs of public opinions about
alligators, and the purpose of this study was toggacurrent public attitudes, knowledge,
attitudes and risk perceptions about alligatorsn the summer of 2009, we mailed
guestionnaires to 2,600 randomly selected Flormasbholds and 1,000 households that had
reported a complaint about a nuisance alligatoF¥#C within the previous year. We
received 1,175 completed questionnaires. Forty{b@ucent (n=510) of respondents reported
having requested that a nuisance alligator be redhowhile 56% (n=644) reported never
having made such a request. We found differeneesden nuisance complainants and non-
complainants in knowledge levels, attitudes, nuisdoeliefs, and risk perceptions associated
with alligators. Understanding the differencesthiese measures between groups can help
FWC tailor management strategies for alligatorslorida.
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EFFECTS OF WATER LEVEL, DISTANCE FROM COMMUNITY AND HUNTING
EFFORT ON CAIMAN MEAT PRODUCTION.
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Caiman hunting in the Purus River is based on esatéd meat bought by traders from Para
State. This trade represents one of the largesgaill exploitation on wildlife in the world.
Between February and October 2008 we followed &haa hunting events carried out in the
northern portion of the Piagacu-Purus Sustainaldgeldpment Reserve. Our main goals
were to evaluate how the level of the Purus Riteg, distance from the community and
trapping effort affected the production of caimaeath We also wanted to record which
caiman species is most hunted and the prices paltkiregion for caiman products. Hunting
events began between 11h43 and 17h31 and finisteedext morning. AllMelanosuchus
niger and Caiman crocodiluscaptured were measured and weighed. Fresh meat \wess
measured before hunters started the salt-driedepsod he distance from the community to
the hunting site was measured with a GPS. An irafexapping effort was obtained as the
product of the number of hooks used and the pearidione the hook remained armed in each
hunting event. The level of water was considerebdetdhe average level of the month from a
data series of the last 20 years. The price paids&it-dried caiman meat was obtained
through interviews with local hunters. Multiple dar regression models explain 70% of
fresh-meat mass variance. Water level showed aimegsfect (p= 0.005), and distance from
the community (p= 0.003) and trapping effort (p€01) had positive effects on total meat
obtained. The price paid for salt-dried meat ranffedh US$ 0.60 to US$ 0.75 per kg.
Caiman illegal hunting occurs throughout the engear, indicating that the activity is
economically important for local people. Information caiman illegal exploitation is crucial
to detect unsustainable trends to be avoided utwad caiman management program in the
Amazonia.Financial Support: FAPEAM, SECT, Goverodestado do Amazonas; WCS.

48



IMPACTS OF HUMAN INTERFERENCE ON PREDATION OF THE Y ACARE
CAIMAN, Caiman crocodilus yacar®lESTS IN THE BRAZILIAN PANTANAL.

Zilca Campos and Guilherme Mourao

Embrapa Pantanal, CP 109, Corumba, MS, Brazil

Zilca@cpap.embrapa.br

Mortality of eggs of crocodilians is a key issue fbe understanding of their populations
dynamics. Normally, identification of predators efigs of crocodilians is made through
indirect observations, such as tracks and sighsnié¢he nest and/or in the eggs. In this study,
we aimed to identify predators and evaluate thecefdf the researcher-induced disturbance
of nests in the mortality rate of eggs of yacargnea, Caiman crocodilus yacaren the
Central Pantanal, Brazil. We installed camera tiaf@9 nests during the 2009 nesting season
and 11 camera traps during the 2010 nesting se@ddhese 41 nests, we opened 35 to count
and measure the eggs and we kept 6 nests unddturb9 occasions the female were
present near the nest and therefore we captured. tAl disturbed nests were completely
predated, but 3 of the undisturbed nests remaintdti and the eggs hatched successfully.
The crab-eating foxCerdocyon thougn = 15), coatiNasua nasugn=9), and tayrakira
barbara (n=9), tegu lizard,Tupinambisteguixin (n = 2) were photographed eating eggs.
However, other species of mammals were recorded theanests (i.e. the giant anteater,
Myrmecophagaridactyla, theTayassu pecarthe white-lipped peccary, and the feral 8gs
scrofd. The human presence in the nesting area favbeetigh mortality of eggs.

Financial support: Embrapa Pantanal
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Abstract

Context. Human—wildlife conflict is a global problem and reasing worldwide as people
and wildlife compete for limited resources. Cortflibetween people and crocodiles,
especially in Africa, is recognised as a seriouoblam. The people of the
ChiawaGameManagement Area are heavily dependertherZzambezi River for several
resources from potable water and irrigating figlds source of food (subsistence and small-
scale commercial fishing).

Aims. To assess the spatial and temporal scale of hum@seeile conflict (HCC) and
identify associated factors, with a view to recomadiag mitigation measures.

Methods. A guestionnaire survey and Zambia Wildlife Authgpritdlata were utilised to
estimate the scale of HCC.

Key resultsBetween 2000 and 2009, there were 98 crocodilekattan people, 62.2% were
fatal. Most of the attacks occurred while canohifig (57.1%) and collecting water (29.6%).
Crocodiles were disliked and seen as a ‘problem’th® majority of the populace. Even
though crocodiles are a charismatic mega-faunaepdmeing employed within the tourism
industry had only a minor positive effect on pe&plattitudes. The area is an important
location for crocodile egg and adult harvestinghaigh the local population gains no
financial benefit.Anincrease in the number of botek in the villages was suggested by the
local people as the primary mitigation measurewali as the removal of crocodiles by
various means.

Conclusions.Although people displayed an understanding of thkesrof crocodile attack,
very few actually employed mitigation techniquesutitised protective barriers when at the
river. Increased water-access points (and theimteaance) in the villages would reduce
people’s dependency on the river. The negativeudtitowards crocodiles is an issue that has
to be addressed to allow successful implementatidong-term conservation strategies.

Implications. Understanding local people’s attitudes towards Méds an important aspect
within any conservation management plan.

Additional keywords: attack, attitudes, management, mitigation.

Introduction
Human-wildlife conflict (HWC) is a global problenoccurring in many countries where
human and wildlife requirements overlap. As wildlgnd humans increasingly compete for
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limited space and resources, the severity and émguof conflict increases (Madden 2004).
The fate of many wildlife populations is dependemt coexistence with people. An
understanding of the factors that shape the regpm&IWC by humans is essential for its
prevention and mitigation (Manfredo and Dayer 20@9nflict management has often
focused on wildlife; however, alteration of humaghhviour may be a more realistic option
for long-term conservation plans (Baruch-Moréb al 2009). The evaluation of local
people’s tolerance thresholds and attitudes towarldiife can have significant conservation
implications (Manfredo and Dayer 2004; Romaneathl 2007). If the fundamental issues of
HWC are not addressed, conservation efforts losdilgy and the support of local
communities (Trevegt al 2006). Community involvement has been demonstradebe a
deciding factor in the success of management pl@wom and Harris 2008). Such
management plans, however, need to be adhered @il Iparties so as to be successful
(Infield and Namara 2001). One of the animals aased withHWCis the crocodile, once
heavily persecuted and harvested in the 1950s @®@s1(Cott 1961). Successful conservation
methods have increased wild crocodile populatiatsch in turn has been accompanied by
an increase in ‘problem’ crocodiles (Letnic and Gars 2006). The issues involved with
human—crocodile conflict (HCC) are a concern, esgigan African countries where the Nile
crocodile Crocodylus niloticud.aurenti (1968)) is the cause of significant nunsb&rhuman
and livestock fatalities (Augt al. 2009; Dunhanet al 2010).

Crocodiles are keystone species and fulfil an ingmdrrole within the aquatic ecosystem in
which they occur (Mazzotet al 2009) and also have a significant economic véHeykoop
and Frechette 2001; Balmfoed al 2002). Although crocodile farms can ultimately duf-
sufficient, they do require an initial wild stock gaptive specimens are not available and
crocodile ranching requires harvests of eggs frieenwtild population (Luxmoore 1992).

There are several factors involved with the Chi&geane Management Area (GMA); it is a
site of conservation importance, a location for ggjeao settle and develop agriculture, a
tourist destination, and a source of wild crocoditkilts and eggs for the ranching industry.
Developing a harmonious management plan that Wenefil of the aforementioned
participants as well as conserving the existingadde population requires accurate baseline
data.

Some of the primary information forHCCanalysis ime tlower Zambezi is available as
Zambia Wildlife Authority (ZAWA) keeps records of WC incidents. There is no direct

incentive to report wildlife attacks to ZAWA, théoee, it is not expected that all attacks
would be reported. The magnitude of human—crocoehieflict is a challenge to quantify,

because it is difficult to obtain comprehensiveadaspecially concerning attacks resulting in
no harm which are rarely reported (Fergusson 2004).

The main objectives of the study were to (1) estinthe scale of conflict, (2) investigate
spatial and temporal aspects, (3) identify asseditdctors, (4) assess local attitudes towards
crocodiles and (5) ascertain likely solutions toGC

An important pre-requisite for managing HWC in adfic locale is to understand the
attitudes to wildlife and patterns of conflict. lving people at the local level in surveys and
realising attitudes can assist in future long-teonservation strategies (Dickman 2010). The
priority is to ascertain whether the conflict issarious problem endangering wildlife or a
threat to people. Local people are directly invdlvéth all forms of wildlife interactions and
often decisions concerning both them and wildlife eealised by people far removed from
the actual ‘problem areas’ and with limited undemsiing of the circumstances. The
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fundamental questions that require answering aecttee ‘problem’ wildlife really a problem’
and if so, what is the most practical compromisetf@ local community and the wildlife
concerned. Quantifying the scale of the problemnis aspect and identifying the attitudes of
the local community towards the wildlife concerr{edy. prevention, mitigation) is important
for long-term success.

Materials and methods

Study site

The Chiawa GMA is situated in the middle or loweanzbezi region of Zambia, hereafter
referred to as the lower Zambezi, and is borderedhb Kafue River to the west and the
Lower Zambezi National Park to the east (Fig. I)e Brea has a distinct wet season from
November to April, followed by a cool and dry seagMay—July) and a hot and dry season
(August—October). The Chiawa GMA is 2344 km2 andiveded (perpendicular to the River)
into two sections by a game-control fence. AlthotfC can and has occurred in many areas
across the lower Zambezi, the study examined oméydents within the western GMA
because this has the largest human population eadja the Zambezi River. The
easternGMA'Sanctuary area’ acts as a buffer zotwdamn the western area and the Lower
Zambezi National Park to the east. A populatior2® 000 people reside in 15 villages that
border the lower Zambezi Road that parallels theld&zi River. The villages are spaced at
regular intervals between the Kafue River and tAmercontrol fence. The wildlife in the
western GMA are at a lower density than those efdfistern GMA. However, several species
of large wild animals persist and potentially pdaenan— wildlife conflict. These include
baboon Papio ursinus Papio cyncephalug buffalo Syncerus caff¢r elephant l{foxodonta
africang, hippopotamus Hippopotamus amphibioys and Nile crocodile Grocodylus
niloticus). The Chiawa GMA is classified as an IUCN Categhy defined as an area ‘to
maintain, conserve and restore species habitaC2010).

It is also part of the African Wildlife FoundatiofAWF) Heartlands program which
encompasses key landscapes, including nationas pladal villages, government and private
lands (Muruthi 2005; AWF 2010). GMA’s in Zambia weeprincipally established to act as
buffer zones around National Parks, although tHeg aupport hunting and photographic
safaris, as well as limited settlement for locamoaunities who are allowed to practice
agriculture (ZAWA 2010). The lower Zambezi vallesydominated by flood plains, with rural
communities making use of the fertile soils andeasdo water to grow food crops. Fishing is
the other means of subsistence and small-scale eoccrahoperations. Water is available in
most villages from a manually operated hand pungwknas a borehole. Local villagers pay
ZMK 5000-20 000 per household per month (~US$1e4hé headman for maintenance of
the borehole.

Questionnaire surveys

The questionnaire included both open-ended and fi@sponse questions. The study proposal
and methodology were reviewed and approved by the& Review Process of Imperial
College London. The household was chosen as thelisgmunit, with only one respondent
used from each household. Interviews were condumédeen April and August 2009. These
were carried out with a permanent resident reptatea of the household, lasted 30 min and
all respondents were above the age of 18 yearsslatars were used when required and no
incentives or rewards were offered to the respotsdef total of 14 enumerators (two
‘western’ research team members and 12 ‘westerioinéeers) conducted the interviews. So
as to reduce interviewer bias, each enumeratorgiesn prior training which included an
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explanation of the questionnaire and purpose okthreey, interview techniques and aspects
of local culture. To reduce the possibility of agyestions being misconstrued (Willgerodt
2003), all six translators that participated werkeiviewed and asked for feedback. Changes
to the questionnaire were incorporated when nepgssa
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Statistical analysis

All statistical analyses were performed using Rsi@r 2.10.1. Respondents were asked for
information concerning HCC. These crocodile-attegorts had to be disentangled because
of the possibility of the same incident being répdrby several different respondents. The
data were cross-checked by correlating the namthefattack victim, age, sex, activity,
location, date and severity of injury. ZAWA provilelata detailing 44 crocodile attacks
dating from 2000. The details regarding crocoditacks (year, month, activity and outcome
of incident) were assessed for accuracy by comgahe answers from respondents to the
data of the identical incident recorded by ZAWAS(aned as being ‘correct’ because of it
being reported immediately). This was then recordedhe percentage of respondents who
gave the ‘correct’ answer.

The location of crocodile attacks (distance from #astern Chiawa GMA gate) was used as
an explanatory variable for the number of attaclssng regression analysis. Linear models
were also used to examine the number of crocotidelks as a response to the mean monthly
temperature and rainfall. The year of attack wasduss an explanatory variable to identify
trends of attack rates through time. Seasonal tiamian the pattern of attacks was examined
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with ANOVA using the wet season (November— Aprdpol and dry season (May—July) and
hot and dry season (August—October).

Categorical data (sex, age, time period of resideamployment) were initially analysed with
contingency tables using Pearson’s chi-squargdgtor Fishers exact test (if one or more of
the expected values were below 5) to determinéhtimeogeneity of proportions with regard
to crocodile attacks. A generalised linear modehwoisson error structure was constructed
for the number of crocodileattack incidents thatusoed. This was split into sex, the type of
activity the victim was involved in before the ident (riverbank fishing, bathing, canoe
fishing, crossing a footbridge, farming or watelection) and severity of the incident (fatal,
injury or no injury). Saturated models were inifgdiitted which were then simplified to the
minimum best-fit model, using an ANOVA with a clutsre test.

Linear models were used to ascertain the degreerodlation between the number of people
in the village that collected water, as a functaithe distance to the river and borehole
reliability (to facilitate analysis, the responder@nswers were assigned a numerical state
from 1 = unreliable, to 4 = reliable). Similar aysib was conducted for the likelihood of a
crocodile attack being reported using the incidaritome (1 = fatal, 2 = serious injury, 3 =
minor injury, 4 = no injury) as the explanatory izdte.

Demographic factors (age, sex, village rank, emplayt, employment within tourism,
ownership of arable fields and/or livestock) wesstéd using Pearson’s chi-square tg8) (
as explanatory variables to explain variationttiiuae to crocodiles.

Results

In total, 398 people were interviewed in the 1%agés. This varied from 17.5% and 90% of
the households of each village (mean = 41.1%). Giaéy people refused to participate and
these cases were due to the potential responderg tm® busy and there was no animosity
towards the enumerator. There were more female @46 male (32%) respondents.

Scale of HCC

A third of respondentsn(= 126) offered information detailing 85 individuabcodile attacks.
An additional 41 attacks were obtained from ZAWAajancluding 10 found on both sets of
data. The crocodile-attack data given by resporsderte assessed for reliability, as details of
past events are often difficult to recall accusat@dinotet al 2009). Recollection of the
outcome of the incident (78% of respondents reddale correct outcome) and the activity
being undertaken (74%) were similar to theZAWAd&tast respondents (83.6%) were able
to suggest a year when the incident occurred, biy 21.9% of respondents could also
suggest a month or a period of the year (wet orseéson). It was decided to use the data
from 2000 to 2009, omitting 28 attacks pre-199%fannknown date, from the analysis.

During the previous 10 years (2000-09 inclusivepcadiles attacked 98 people. The
questionnaire survey accounted for 57 attacks, ZAbéfa 31 attacks and 10 attacks were
identified by both. Females accounted for 36 ofwtieims and 62 were male. The mean age
of the victim was 39.2 years. Most of the incidenwtse fatal (62.2%), 31.6% resulted in an
injury, 4.1% in no harm and 2.1% had an unknowrcaute.
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Approximately half of the attacks (53.1%) identifiérom the questionnaire survey were
reported to an organisation such as ZAWAor thecgollhere was a correlation between the
severity of the attack and the likelihood of it fgeireportedr@ = 0.93,P = 0.02, d.f. = 2);
31.6% of the fatal attacks were reported, 21.4%hefattacks resulted in a serious injury,
5.1% involved a minor injury and none of the at&attkat resulted in no injury was reported.

Approximately half the households (45.8%) kept pgu(either ducks or chickens), 20.9%
kept goats and 0.5% kept cattle. A quarter of tbaskholds (25.5%) that kept livestock
experienced livestock depredation by a crocodil®.4% goats and 27.7% dogs, 1.9%
poultry); these incidents were infrequent, occugrfrom once a year to once in 10 years.
Respondents witnessed 29.6% of the attacks, watlhetimainder being based on supposition.
There were no reports of cattle being killed, vathbeing tended by a herd-boy.

Spatial and temporal aspects of HCC

Crocodile-attack incidents were consistent througltbe study site, showing no relationship
to the distance (of the nearest village where tteeclawas recorded) from the eastern Chiawa
GMA gate (2 = 0.01,P = 0.36, d.f. = 13). There was no direct evidencadmperaturer@ =
0.11,P = 0.30, d.f. = 10), rainfallr@g < 0.01,P = 0.90, d.f. = 10) or season (ANOVA =
1.462,9P = 0.28) influencing the likelihood of an attack FR). The combined number of
attacks (survey and ZAWA data) decreased betwesiyehrs 2000n(= 12) and 2009n=7)

(r2 =0.41,P = 0.05, d.f. = 8), although no attacks were recorole ZAWA during the recent
years of 2006, 2007 and 2009.

Factors associated with HCC

There was a significant gender effect and actieftgct within the model (c2 = 14R< 0.01,
d.f. = 6). These ratios follow the sex biases fo various activities; of the canoe-fishing
attacks, 90.3% involved men and of the water cbtbac 74.3% were women. The majority of
attacks (57.1%) occurred while fishing from a cgnekich was an activity undertaken by a
minority of the population (16.3%) (Fig. 3). Thecead-most dangerous activity was
collecting water from the river (49.7% of housels))daccounting for 29.6% of the attacks.
Most households (84.0%) had a borehole in a clpseximity than was the river, with the
mean distance from a respondent’s house to theesteborehole being 411.3m (range 10—
5000 m) and that to the river 1368.1m (range 10086®). The reliability of the borehole
decreased with an increase in the number of hold®hothe village per borehole2 = 0.57,

P < 0.01, d.f. = 13). As the reliability of the bordé decreased, the number of people that
collected water from the river increase@ € 0.42,P = 0.02, d.f. = 12). Increasing distance
between the household and the river had a negefiwet on the number of people collecting
water from the riverr@ = 0.12,P = 0.03, d.f. = 12).
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Fig. 2. Sessonal distrbution of crocodile attacks that oceurned in the Chiawa Game Managemen Anea
betvesen 2004 and AWK inclusdve (o =98 ).
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Crocodile attacks were also recorded while indigiduvere engaged in agricultural activities
(3.1% of the attacks). Most households were inviblvesome form of agricultural activity
(83.2%), although the proportion of fields thatuatly border the river was not ascertained;
therefore, the results may indicate this bias. iAdtfB80.8%) of the households that cultivated
crops had to cross a footbridge across a tributathhe Zambezi, which accounted for 3.1%
of attacks. Approximately half (50.9%) was requitedcross a footbridge during the rainy
season and 49.1% all year round. The ZAWA datecatdd that during the 10-year period,
one crocodile was killed (during 2004) by ZAWA pangel.

Local attitudes towards HCC
Crocodiles were considered a problem by the mgmit both women (92.9%) and men
(89.1%). Only gender and employment within tourisad significant ® < 0.05) influences
on some of the ‘attitude towards crocodile’ resgsnd he majority of households with both
tourism and non-tourism employees regarded croesdils a problem, 80.4% and 97.3%
respectively. However, of the 20 households thgamded crocodiles as either a benefit or a
combined benefit and problem, 18 had a tourism eya@. The main reason cited for
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crocodiles being a problem was that they were dange(94.8%). Of the remaining minority
that believed that crocodiles were beneficial, 3€9ggested that crocodiles were important
for tourism or economic reasons, 0.7% that theyewmrportant for conservation reasons,
0.7% that they were avoidable, 0.5% that they viraportant because God created them and
0.2% that they were important for aesthetic reasons

Removing some or all of the crocodiles from thesriwas preferred by the majority of both
men (78.3%) and women (88.1%) as well as by thesétmaids that had an employed person
(whether they were employed within tourism 75.5% 0t 91.8%). This varied from selective
culling or removal of large and/or problem animats complete eradication. Gender
influenced the response to the suggestion of a tapneecompense for living alongside
crocodiles, with 25% of women willing to acceptarh of payment, although the majority
cited that ‘a financial incentive is not comparatdehe loss of human life’. Men were twice
as likely (49.5%) as women to consider a finanicieéntive to allow crocodiles to remain.

The majority of people (62.7%) believed that cratesicould attack at any time of the day.
Most people (65.2%) regarded the rainy seasoneamtst dangerous period during the year,
as opposed to the dry season by 5.0%. Approximatejyarter (26.4%) of people believed
the whole year to be dangerous. A large propoxigmeople (81.7%) did not take precautions
to prevent crocodile attack, only 38 households3%# utilised a river fence on a regular
basis.

Possible solutions to HCC

Respondents were given a choice of four organissittbat should be held responsible for
public safety; the government was suggested by40cOnservation non-governmental
organisations (NGOs) by 23.7%, the local commuhityl1.4%, the headman by 10.6%, all
of the previously mentioned by 1.3% and 13.1% ditl know. When asked what the best
mitigation solution would be to prevent crocodilétaeks, approximately half of the
respondents offered a comment< 160). Mitigation measures suggested were aswistio
additional boreholes (57% of respondents), remoYalrocodiles (29%), river fences (7%),
building more and improved bridges (4%), developiish farms (2%) and bathing pools
(1%). Other suggestions (not actual mitigation téghes) included avoiding the river € 5),
educationif = 6), God creating everything and protecting pedple 2), ZAWA being more
involved with communities experiencing ‘problem aodiles’ (= 9).

Discussion

Human-crocodile conflict in Africa is a significaptoblem, with more fatalities reported

than for other continents where crocodilians ocBaople who live in areas where crocodiles
occur run inherent risks when spending time atriter. Finding ways to save people’s lives
should be of paramount importance. Crocodiles areeeologically and economically

important species; therefore, it is important teotee any negative relationships which may
impede conservation or utilisation efforts. Theser® study identified the activities that
precede crocodile attacks and quantified the d#guof people towards crocodiles and
mitigation methods. These data can be used asn@Wvark for crocodile management, which

should include public safety. The analysis revedhecomplex nature of attitudes towards
this charismatic species which is an efficient pted
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Scale of HCC

There was a discrepancy between the attack-incidetat gathered using the questionnaire
survey and the ZAWA data. It is possible that theas a lack of communication between the
authorities to whom the crocodile incident was regob (e.g. Police, ZAWA patrol, village
scout, village headman) and the ZAWA Chirundu effiChirundu is ~16 km from the
western edge of the GMA and therefore access fcal Ipeople maybe an issue for the
purpose of reporting a crocodile attack. The liketid of reporting a crocodile attack
increased with the severity of the incident. Therre no attacks recorded by ZAWA that
resulted in no harm being inflicted on the victiftedators are more likely to return to an area
where a previous attack has taken place (Treved 2004). This highlights the importance
of encouraging the local populace to report crdeodand other animal) attacks to the
relevant authorities. Livestock losses as a regudtocodile depredation were minimal, with
goats being the main animal attacked, following plagtern of also being the predominant
livestock. Crocodile attacks on humans appeareditoumber those of livestock attacks. Any
loss of human life is tragic and 9.8 attacks peryeonstitute 0.05% of the Chiawa GMA
population. Human deaths that could have been adomle deplorable and this figure
represents only those people attacked by crocodilesre are numerous other dangerous
animals such as elephant in the area as well gaévalence of life-threatening diseases such
as HIV/AIDS and malaria. There is still a great I[descope to realise the full extent of
mitigatable fatalities.

Spatial and temporal aspects to HCC

It was thought that the rates of crocodile attackild increase towards the eastern section of
the study site, which was close to the protected and the increased number of crocodiles.
However, the presence of large protected areaxaujdo (the Lower Zambezi National
Park) and opposite (Hurungwe Safari Area) the stsitly may in fact have reduced the
number of attacks because of an abundance of hatesain areas of limited human density.
These areas would also offer relatively undisturbasking sites compared with the shoreline
of the GMA.

Seasonal patterns of attacks by crocodiles onlbhastock and people have been reported for
Kenya and Namibia (Fergusson 2004) and for nortitega Namibia, including a portion of
the upper Zambezi River (Aust al 2009). During the dry season, it is assumed i@
people (and livestock) would utilise the river tathee and cool down. The warmer
temperatures would allow crocodiles to be activandua greater portion of the day. These
assumptions would lead to a hypothesis of an iserea attacks during the hot and dry
months. The main peaks in the number of attacksodadir during 2 of the 3 months of the
hot and dry season, whereas the third month hac szinthe lowest numbers of reported
attacks. It is not known why September has sombeofowest numbers of reported attacks.
The month and/or season were the most difficuleetspf the crocodile attack for respondents
to recall accurately and this may be reflectedchenresults.

The number of crocodile attacks per year decre&rsaa 2000 to 2009. More attacks were
identified in recent years using the questionnairevey. TheZAWAdata had more attacks
recorded for the earlier years, with few or no cksareported during the past 3 years.
TheZAWAdata are reliant on ‘reported’ attacks, vdar the questionnaire survey revealed
several attacks that were not reported. Only algmatentage of these were found within the
ZAWA data. It is possible that the number of atgadk reducing each year, although the
reasons are as yet unclear. One possible reasdd beuan increase in the number of
boreholes, which would have reduced the numbeeopje collecting water from the river.
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Factors associated with HCC

The type of activity carried out at the river irdhced the potential for a crocodile attack, with
fishing from a canoe being recognised as the masgerous because of the high incidence of
attacks and the low proportion of the populatiomoimed. Fishing from a canoe has been
recognised as a high-risk activity in other studiggeGregor 2005; Thomas 2006). Both
fishing activities (canoe and bank) can place pmoplisolated areas and the associated
activities of setting nets (wading in the river aaldng sandbars) and gutting fish (which can
offer an olfactory cue to the crocodiles) may imse the risk of attack. If the individual is
alone (as is often the case for fishermen), thereery little chance of the attack being either
witnessed or for intervention from a third partyotNall of these incidents were visually
confirmed and it should be noted that many of @émoes are often in a state of disrepair. It is
not uncommon to see canoes being paddled and beitey bailed out simultaneously. Very
few of the local people can swim, and it is possitilat some of these fatalities may be
attributed to canoes capsizing or sinking from anoenter with a submerged obstacle or
animal other than a crocodile (i.e. hippopotamtppopotamus amphibiyisand the
individual drowning. The other activities in theder of potential risk of crocodile attack per
year are collecting water, fishing from the bankthing and crossing foot bridges, which
follow a pattern similar to the proportions of tleeal populace that are involved. The farming
incidence of attack should be viewed as an undeseptation; the actual river usage would
depend on the location of the farm in regard toritaer and irrigation method, neither of
which was established.

Much of the literature concerning crocodile attaokgorts the number of incidents in areas
per year according to the preceding activity (Fesgpm 2004; Caldicott al 2005) and some
relates the data to human population size and piopoof the populacenvolved in that
particular activity (Thomas 2006). This can be rakae step further by utilising the amount
of effort per day for each activity. Some actistguch as fishing from a canoe may consist of
an entire day on the river, whereas collecting watay require only an hour at the most per
day. Investigation into daily effort could yield fammative results and elaborate on the
ranking of activities in terms of the exposure tdgmtial crocodile attack. This information
becomes pertinent when assessing the activitiemitigation, especially when funding for
conservation measures can be limited (Brockingt@hScholfield 2010).

Local attitudes to crocodiles

On the whole, the majority of people viewed crotexlias a problem, regardless of sex or
employment within tourism. A higher proportion ofomen, however, was in favour of
crocodile removal and a financial recompense was ligely to sway their point of view.
Other studies have shown that women can expresgylerhdegree of concern about
potentially dangerous wildlife (Zinn and Pierce 2DOMen appear to have higher tolerance
levels to crocodiles. The local tourism industrpiased to employing males and so there is a
higher chance of males having a more sympathetitugg towards wildlife because of
previous experience. Tourism has been suggestétkasolution to ensure positive human—
wildlife relationships and, used in the correct wagn be beneficial, not only in raising
awareness and tolerance levels for wildlife bupiaviding an economic incentive (Stronza
and Pegas 2008). The interviews quantified whettherhousehold had a tourism employee,
not whether this was the respondent him/herself. sume that because the family is
benefiting from tourism they would be more predsgu to crocodiles; however, tourism
have very little effect. It is possible that sutburism’ respondents may be more predisposed
to wildlife in general, but when singled out, threandile (because of its size and appearance)
becomes a ‘problem’ animal. The type of tourisnated job may also have an influence,
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possibly the ‘front of house staff’ (e.g. managdoglge guides) acknowledge the bigger
picture of an ecosystem and the relevance of eéifffetypes of wildlife because of their
training and experience. The ‘back of house si@fiich as e.g. cleaners, kitchen staff) may
not appreciate such nuances. Subtle differences ascdhese require further investigation
because a general increase in the awareness wilthiée issue may have a decisive impact
on the attitudes of employees who may be unawatelieir employment is dependent on the
large and potentially dangerous species that traydiike to be removed.

Only one household was involved with a crocodilactg directly benefiting from the
presence of crocodiles. Considering that severaitdan crocodile farms and ranches harvest
crocodile eggs and adults in this area, there igerp@l for community involvement.
Conservation strategies have often benefited fimealIparticipation which includes financial
benefits for the local population that live alomgsihe wildlife (Frost and Bond 2008; Groom
and Harris 2008). There are no crocodile farmstemtan the Chiawa GMA and only a
minority of people will directly benefit becauseu#tdcrocodile capture and egg collection
require small teams with specialist training an@rage only for a few months of the year.
Trophy hunting and the collection of wild crocodigggs and specimens is regulated by
ZAWA who set the quota and price. The Zambian addeananagement plan stipulates that
50% of the proceeds from trophy hunting will betidisited with the local communities ‘...to
assist in creating a positive attitude towards eddes’ (IUCN 2004). It also stipulates that
5% of wild-collected eggs, once hatched and redredl.2-m total length, should be
repatriated to compensate for the initial off-t#alternative strategy allows the crocodile
farm to sell this percentage and pass the fundsZétwAfor use in crocodile conservation
(Chanseet al 2005). These sentiments are admirable if follotvedugh but it is not known

if or how these funds would be distributed to locammunities. Therefore, it is difficult to
increase tolerance levels through direct econonaeritives.

Possible solutions to HCC

The majority of people felt that it was the respbitisy of the Government to ensure the
safety of the people of Chiawa GMA. A considerahlenber of people suggested that NGO’s
should accept some of the responsibility. The neasbtated were that these were the interest
groups that wanted conservation and therefore dhtalle an active part in reducing the
conflict between wildlife and people. Respondenttieved that a crocodile attack could
happen at any time of day and that the rate otlkstavould peak during the wet season.
Despite this knowledge, the majority of people dimt use any form of mitigation while
utilising the river.

The construction of more boreholes (and regulanteaance) in each village was the most
widely suggested solution and would reduce sulistgnthe proportion of the population
that has to collect water from the River. Supplyavgry household with running water would
be the ideal solution, but this is currently anaatistic option in rural Zambia.

The removal of crocodiles was a widely suggestédtisn to reduce the number of attacks
and has been cited as an effective technique irtrdigs (Nichols and Letnic 2008). The
capture and relocation or removal of ‘problem’ @dibes to a crocodile farm could have
multiple benefits. The problem animal is humaneiynoved, the farm gains an extra breeding
individual and ZAWA is seen to be following-up caafile-attack reports. In conjunction with
skilled capture teams, correctly identifying theoplem animal’ and not using as an excuse
for excessive removals of large breeding femalaptfure and relocation poses a possible
short-term solution. This will not necessarily reduhe potential for attack and, if not carried
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out correctly, could infuse a false sense of séctdior certain areas until another ‘problem
crocodile’ takes up residency.

Unfortunately there is very little that can be ddoenmitigate the risk of crocodile attack on
people who fish using a canoe, other than dissgagarticipation, which would require an
alternative option. The use of better canoes iessipility, but will require initial investment
and continued maintenance. This may not deter @dite attack or accidental drowning as a
result of collisions with submerged obstacles ocoemters with other animals. Human—
crocodile conflict in the Zambesi Valley Mitigatianeasures to prevent or reduce crocodile
attacks such as protective barriers at the rivedge have been cited (Thomas 2006) as a
solution, yet this has not been validated empigcahlthough it is common sense that
physical barriers at the river's edge may redueerthmber of attacks, there are also other
factors that need to be considered. The barridrragjuire maintenance and corralling people
into the same area may be problematic. This sgoatbuld change from a safe haven to a
potentially high-risk area if the fence falls intostate of disrepair. There are only three
protective barriers in the Chiawa GMA and theseeappo be underutilised despite the
potential benefits of using a mitigation measur ttan be locally sourced, constructed and
maintained. Only a small percentage of the respasdsuggested the use of protective
barriers as a mitigation aid.

The incidence of attacks while traversing a foaddpe could also presumably be reduced by a
sturdier initial construction and building high emgh to prevent the tributary flowing over the
bridge at times of high water. Reducing livestoagses (at least from crocodiles) is possible
by providing water for the animals in the villageusing a shepherd to keep the animals away
from the river and corralling them at night.

Although half of the respondents offered mitigatguggestions, a considerable number of
people responded by saying that there was ‘notthiag can be done to prevent crocodile
attack’. This fatalistic attitude indicates a typeresignation to the possibility of an attack
happening, accepting that living in the GMA brinvgsh it inherent and unavoidable risks.

The present study has provided valuable data amstghts to the human—crocodile
relationships in the Chiawa GMA. Crocodiles arerabfem and there is currently very little
mitigation effort. More boreholes and on-going ni@mance would reduce people’s reliance
on the river for water collection. A greater effam follow-up, with the involvement of
NGO’s and/or crocodile farms to capture and renipuablem’ animals would be beneficial,
and could increase the likelihood of the local dape reporting attacks. An improved system
of reporting would be helpful, such as monthly tsisby ZAWA to villages to document
HWC. It is important to determine all the inciddotations, regardless of the severity of the
injury so that attack ‘hot-spots’ can be identifiadd appropriate action implemented. The
ideal way to prevent HCC is to avoid the river. gl not possible in areas such as the
Chiawa GMA, where people rely on the river for alttwde of activities from social
pastimes to the necessity of collecting water. Uingerlying dislike of crocodiles by the local
population should be carefully considered. Unldss ts changed, future conservation or
mitigation measures may not be as effective asipated. There appears to be a disregard for
safety and minimal understanding of crocodile behavand the potential ecological and
financial benefits. Conservation and ecologicaleadion and -awareness campaigns would
benefit local people and could have a positiveugfice on people’s attitudes to wildlife.
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LIVING WITH THE NILE CROCODILE.
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For centuries people have defended their home,liemmand fields from marauding and
potentially dangerous animals. Conservation meashaye made this traditional response
either illegal or socially unacceptable. Recendi&sl have highlighted the importance of
developing schemes beyond protected areas in todrrstain viable populations of wildlife
and to reduce the level of conflict. For these saf®to be successful it has been shown that
the involvement of the local populace can be inable. Each house in 14 villages of the
Chiawa Game Management Area (GMA) in Zambia, wasagrhed and a request was made
to a representative of the household (above theofd& years) to participate in a voluntary
qguestionnaire survey. Each enumerator was accoegpdny a translator. A total of 398
people were interviewed (~40% of the total housgéhah the Chiawa GMA). A high
proportion of people (69%) in the area are dependerthe river for one or more activities
such as fishing, collecting drinking water, washaighes/clothes or bathing. Each of these
activities exposes that person to potential atthgka crocodile. Nineteen percent of
households had a family member attacked, 66% aktfetal. Unsurprisingly, 92% of people
deemed crocodiles to be a problem in the GMA, 85%iven the choice would prefer
crocodiles to be removed. Forty percent of men,dmly 23% of women, thought that some
form of financial incentive would be acceptablealtow crocodiles to remain in the river.
One of the main suggestions for mitigation was riorease the number of fresh water
boreholes in each village. Most people (43%) hbleldovernment responsible for mitigation
measures. A substantial number (23%) suggested\tBar's should take a more active role
as they are responsible for the conservation meas#n improved system of reporting
attacks and investment into local infrastructurelda@ssist in alleviating conflict.

Financial Support: Earthwatch Institute USA, NaéibEnvironment Research Council, UK.
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APPLICATION OF SKULL MORPHOLOGY TO CONSERVATION OF
SYMPATRIC CROCODILIANS.

Pearcy A, Wijtten Z.
Institute of Biology, Leiden University, Zuid-Hoha, The Netherlands

ashley.pearcy@gmail.com

Sympatric apex predators will compete for nichecspand it is accepted that interspecific
competition between crocodilians increases withilanity in skull shape. Skull shape is an
unadulterated form of evolution, representing amfoof natural state prior to human
interference and limited resources. With the agpion of such a natural state equilibrium to
ecology of sympatric species, conservation initegi can be better directed, minimizing
negative effects to cohabitors.

We used landmark analyses on photographs of c(anib9) in all extant crocodilian species
(n=23) to determine interspecific overlap of coliabi species. With that data, a
morphospace analysis (adapted from Compton et Gf)7)2was conducted to determine
overlap within skull morphospace. This overlap wesn applied to a simple equation for
calculating available habitat for expanding pogolad.

Of five sympatric crocodilian pairs compared by lsknorphospace analysis, four were
indicative of realized niche segregati@h.crocodilusandM. niger -treated as a case study -
had a 51% overlap in morphospace. Translated tbhensegregation, for every or@.
crocodilus 0.852M. nigerwould successfully cohabitate.

When we combined the morphospace results with aatatvailability model, based on home
range, intraspecific overlap and abundance, we vable to estimate the maximum
supportable number of crocodilians (3602.6) wittia habitat (2810 ki while maintaining
the natural state equilibrium betwelkh niger (1657.2) andC. crocodilus(1954.4). Ecology
was compared within the hypothetical study, anés focus could be noted for reducing
possible competition.

The application of natural state equilibriums, ded from skull morphospace analysis, to
conservation plans of sympatric species would lead more focused action plan and
enhance applied conservation ecology.

AcknowledgementsFunding provided by the CSG SRAS, Franklin D. Rassl Donna
Richoux. Museum collections used were Amsterdamidfpeal, Naturalis, Royal Belgian
Institute of Natural Sciences, Senckenberg NHM, Bads MNHN. Special thanks to Dr.
Perran Ross and Dr. Michael Richardson
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BACTERIOLOGICAL QUALITY OF CAIMAN MEAT OF ANIMALS O F RESERVE
FOR SUSTAINABLE DEVELOPMENT PIAGACU-PURUS, AMAZONAS .
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(3); Maria de Lourdes R. S. Azevedo (2); Boris Mani (4) Ronis Da Silveira (5).
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Introduction: In Brazil, the consumption of alligatmeat is part of Amazon culture, yet there
is no consensus on the Amazon best option for isasti@ management. A work was carried
out to evaluate the microbiological quality of me&tanimals from nature reserve Piagacgu-
Purus Sustainable development, to determine thiepb@®cols for processing.

Methods: A total of 43 samples were analyzed, wWithpermission of IBAMA No.: 14498- 1.
The animals were of speci€iman crocodilugSpectaled Caiman), by using the code CC
and Melanosuchus nigefBlack Caiman), we use the code MN. The analysa® weade in
accordance with BRASIL, 2003. We evaluated thegres or absence of total coliforms and
thermotolerant in VRBA and EC medi&taphylococcus aureuws BP and BHISalmonella

in selenite and SS. We considered the criteridg&RASIL, 2001 for determination of meat
quality.

Results: Of the total meat analyzed, 33 (77%) widrdor consumption and 10 were
disapproved (23%) and 16% (7 samples) disapprowedhb criterion of evaluation of
coliforms, 5% (2 samples) by the evaluation criterof Salmonellaand 2% (one sample) by
the evaluation criterion db. aureusFor the specie€. crocodilus(25 samples), 80% were
approved and 20% disapproved, and the Salmoneila 8%, byS. aureus no and the
criterion of fecal: 12%. For the specibk niger (18 samples), 74.5% were approved and
25.5% disapproved, and none was disapproved bahmonellecriterion, but 5.5% was the
criterionS. aureus and 22% according coliforms.

Conclusions: the improvement of the sanitary qualftCaiman meat for human consumption
is due to the inclusion of improvements in proaegsost-slaughter.

References:
BRASIL. 2003. Ministério da Agricultura e Abaste@nto. IN. N° 62 de 26 de agosto de 2003.
Diario Oficial da Republica Federativa do Brasita&ilia, DF, 18/09/2003, Sec¢ao 1, p. 14.
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02/01/2001. Regulamento Técnico sobre padrdes matémicos para alimentos.

Diério Oficial da Republica Federativa do Brasita8ilia, DF, 10/01/2001, Secéo |, p. 45-53.

Financial support: CNPg — Proc. 408760/2006-0 eEHRPProc. E-26/100.908/2009

67



CROCODILE MEAT FROM A PROTOCOL FOR THE SLAUGHTER IN  APPLIED
BASE FLOATING IN RESERVE FOR SUSTAINABLE DEVELOPMEN T PIAGACU-
PURUS

Augusto Kluczkovski-Junior(l); Fabio Markendorf (2); Béris Marioni (3) Guilherme Martins Freire (4)
Adriana K. Terra (5) Ronis da Silveira (6)
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Piagacu-Purus (4) Engenharia de Pesca, UFAM (5)dASa/UFAM (6) ICB, UFAM.

augustokjr@hotmail.com.br

Introduction: The concern with preserving the eawment in the modern world justifies a
tendency to trade for creation of productive chaasially just. At the Amazon Forest the
Chains refer to the Sustainable Development Reseavel Extractive Reserves. In this
context, adding value to products is essentialrdfeloto ensure no damage to the fishermen,
provide affordable prices and consumer producestgaf

Material and Methods: A float of 60 m2 with threeve#onments: receiving, processing area
and salting room, with a catchment system and wedatment simplified, was designed and
built. The structure and flotation devices were smaflmetal and wooden floor painted with
smooth, durable and waterproof. The tables werk With aluminum. As well as the wall of
the salting room. In that area an insect screeARo{polypropylene), and the lining in PVC
(Polyvinyl chloride) were used. The slaughters weneied out according the protocolstiogé
principies of GoodManufacturing Practices (GMPs) (Brazil, 1997).

Results: There were slaughtered and processgd8@nosuchus niger)and 52(Caiman
crocodilus) The meat was submitted to different process: spliiny salting, smoking and
protein concentrate. A small portion was kept & o verify the shelf life of the product in
seven days. The meat was produced mostly (77%Ydiogoto the official requirements of
health conditions (BRAZIL, 2001) and the charast®rs required for technological
processes.

Conclusion: It was possible to obtain good quatiyat in a simplified structure in place. The
improvement of the sanitary quality of meat for lamtonsumption compared to the product
illegally produced in that region is due to theliston of GMPs.

References:
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COIBA: RESEARCH AND EDUCATION PROGRAM FOR CONSERVAT ION AND
MANAGEMENT OF CROCODILES.

Mirvam Vengas-Anaydl.2.3* Llewellyn Densmore D M|, Oris Sanjur2, and Bdredge Bermingham2

1 Department of Biological Sciences, Texas Techvehsity, Lubbock, Texas 79409. 2Smithsonian Trdpica
Research Institute. Balboa, Ancén, Panama, Re@itdécPanama. 3IUCN-SSC-CSG
*dracocodrilo.venegas@ttu.edu

Coiba program is a Texas Tech University, Smithaoniropical Research Institute (STRI),
and Crocodile Specialist Group (IJUCN-SSC-CSG) atitie supported by The National
Secretariai for Science, Technology and Innovat@inPanama (SENACYT) to create
opportunities for field research at Coiba Marinetiblzal Park (CMNP) and to diffuse the
knowledge globally. This program is aimed at dep#lg three important steps. The first step
is the establishment of long term researchGrocodylus acutuspopulation structure and
habitat use at CMNP using genetics and telemetnis 3tudy offers research opportunities in
ecological genetics, evolutionary ecology, andsitu biodiversity conservation and marine
coastal habitat management usi@gacutus as a model. The second step will focus on
establishing a training program for researchersr@sted in developing field-based skills to
work with salt water crocodiles. Additionally, bagjenetic laboratory training will be offered
to interested individuais. The third step, distaeckication, aims at establishing a global
network where teachers, students, and researctmrsdround the world can perform real
time virtual studies with the data provided by tekemetry project. We also plan to add this
telemetry project to the STRI long-term projectammal reefs monitoring, migratory patterns
of large pelagic species in the eastern Pacifiasksifishing, and marine reserve networks
using internet platforms. Our project started iny\2809 with a budget of 65,000 US dollars
supplied by SENACYT, STRI, TTU, and WCS. In the snen of 2009 A.H. Escobedo-
Galvan (UNAM), and M. Vandewege (TTU) did field vikom Coiba. Currently, we have
three TTU students conducting their thesis work mopulation genetics and Island
biogeography; L. Garcia, A. Bashyal, and B. Grd3s. July 15, 2010 we offered the first
telemetry workshop for this program to 15 researchHeom throughout Central America.
Based on these results, we present the utilityegfonal institution training on crocodile
research and conservation and implicate a largerzonty impact.
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CONSERVATION AT THE WESTERN LIMIT — THE GAMBIAN CRO CODILE
PROGRAM.

Luc Paziaud 1, Matthew H. Shirley 2*, Mawdo Jallow3, Kate Ingenloff 4
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4Croco’s Ark Trust, Kartong, The Gambia
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The Gambia represents the western range limit lEmder-snouted and dwarf crocodiles.
However, neither species had been reported in b@grears (nearly 40 years in the case of
slender-snouted crocodiles), and it was fearedttiratits like habitat alteration, hunting, and
fisheries overexploitation had resulted in theitirpation. In order to confirm their continued
presence in The Gambia, and ultimately work towdh#sr conservation, the Croco’s Ark
Trust was established. The major goals of the Taustto survey the presence, distribution,
and abundance for all three crocodile species, watk the Dept. of Parks and Wildlife
Management to develop the capacity to monitor arahage crocodile populations, and
establish a captive population for ultimate reidtrction and augmentation of wild
populations. Surveys conducted to date have reddladepresence of all three species, though
in significantly low numbers and highly fragmentgidups. Despite this, we have recorded
evidence of reproduction and encouragingly hetareges demographic structure in
populations of all three species. Both slender-swand dwarf crocodiles are most abundant
in the River Gambia National Park, though they gaéchily distributed further east where
suitable habitat is available and anthropogenietisrare minimal. Genetic analysis of dwarf
crocodiles has revealed a moderately divergenagjaeindicating long-term isolation from
populations further east in theUpper Guinea biofeese analyses have also been used to
identify captive stock in Europe that can be imedrfor use as founders in the breeding
program. To date, the breeding facility has beenstacted and a strategy for locating
breeding stock has been devised. The prioritieshi®mear future are to establish a crocodile
monitoring plan for the country and to continuelaiobration with the DPWM to implement
it. This will include identification of key sitesof reintroduction and the development
ofcommunity-based education and conservation cagnpai

Financial Support: Minnesota Zoo Ulysses S. Seals€nvation Grant.
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CONSERVATION STATUS OF CROCODILIAN POPULATIONS ON T HE
CONFLUENCE OF NEGRO AND AMAZON RIVERS.

Guilherme M. Freire1*, Boris Marioni2, Ronis Da Silveiral

1 Lab. de Zoologia Aplicada a Conservacgao, Unidadé Federal do Amazonas, Brazil
2 Instituto Piagacgu, Caiman Conservation PrograraziB
*gmfreire@gmail.com

During the last decade the conservation status mazZonian crocodilian species changed
quickly at regional and national levels, includitige regulated international trade of skins.
However, our scientific knowledge is basically defi from a few studies carried out in
Brazilian protected reserves. We evaluated the amipopulation status in a region located
within 100 km from the confluence of Negro and Amaas rivers, probably the area most
impacted by human activity in Central Amazonia. @éeried out spotlight surveys between
June and October 2009 in four different localitegstimate abundance and size structures of
caiman populations. We also captured some indivgdioeevaluate sex ratio and calibrate our
size estimate. Physic-chemical parameters of wiatehe river sampled will be used to
explain ecological characteristics of the studyaal®e counted 5,531 caimans over 211 km
along 14 surveys. Caiman number ranged from 070t@ caimans/km of shoreline (mean =
21.5, SD = 26.4). We identified to species 855 eaig which of 49.9% were Melanosuchus
niger and the rest Caiman crocodilus. The snout-largth (SVL) of 427 M. niger ranged
from 22 to 200 cm, and for 427 C. crocodilus the<18VL < 120 cm. The sex ratio for M.
niger was two males for one female and for C. aldus 1.4:1. No evidence of commercial
hunting was recorded in the area. Abundances ickblater system were similar to those
found in the Anavilhanas and Jau National Park#) lmrated in the Rio Negro. Results from
white water system were lower than the ones foanthé Mamiraud Reserve and similar to
those from Piagacu-Purus Reserve where huntingidespread through the entire year.
Around 64% of the distance traveled and 96% ofctimans counted during surveys were in
the Lago Piranha locality.

Financial Support: Fundacdo de Amparo a Pesquiskstado do Amazonas (FAPEAM),
Secretaria Estadual de Ciéncia e Tecnologia (SEGdYerno do Estado do Amazonas.

71



CONTRIBUCION DE LA UNIVERSIDAD JUAREZ AUTONOMA DE T ABASCO EN LA
CONSERVACION DE LOS COCODRILOS EN MEXICO.

Marco A. Lopez Lunal*. Roberto Ramos Targarona2.

1 Div. Acad. Ciéncias Biol6gicas, Universidad Juafezénoma de Tabasco. Villahermosa, Tabasco, México
> Unidad de Areas Naturales Protegidas Ciénaga datZapuba
*marco.lopez@dacbiol.ujat.mx

El estado de Tabasco en México se caracteriza gterwer la mayor reserva de agua en
forma de humedales dei Pais. Los recursos natutaleste ecosistema han sido utilizados en
muchos aspectos en esta region, y el cocodriloadéapo (Crocodylus moreletii) es uno de
ellos. Simbolo de la cultura tabasquefia, el catmde encuentra distribuido en casi todos los
cuerpos de agua someros dei estado de Tabascoyendb aquellos que se encuentran
dentro de las ciudades. Desde su formacion en 18&%yision de Ciéncias Bioldgicas de la
UJAT ha formado proyectos, programas y profesiaigiieresados en la conservacion, uso y
manejo sostenible de esta espécie. Uno de los elemearacteristicos de esta institucion, fue
la creacion de un lago de 4 Has. disenado parghidieion de los cocodrilos. Sin embargo,
multiples eventos frenaron en algin momento mudeakas actividades a realizar con los
cocodrilos. En 2003 se desarrolla un plan de agjusteodelacion y rehabilitacion dei
programa de reproduccion de cocodrilo, y se realima nGmero importante de eventos y
actividades para fortalecer estas propuestas. Ela®e se han ofrecido mas de 9 cursos y
talleres con tdpicos sobre la cria en cautividadvgluaciones de poblaciones silvestres,
promoviendo la formacidén de personal capacitad@lemanejo integral de los cocodrilos.
Méas de 200 estudiantes han participado en estgss;use destaca el nimero de estudiantes
locales, sin embargo, también estudiantes de l@aema y posgrado de diferentes
universidades mexicanas adernas de productoreesatios en la cria y manejo de los
cocodrilianos. El intercambio también es importapte lo que se han realizado foros y
estancias con investigadores y estudiantes pamagwer, difundir y colaborar en diferentes
proyectos y programas de investigacion en los estalbnde se distribuyen espécies de
cocodrilianos en México y en otros paises.

Se agradece a la Direccion y coordinaciones deA€Hol por los apoyos y facilidades
otorgados para el desarrollo dei programa de ceasién dei cocodrilo de pantano.
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CROCODILIANS RANCHING PROGRAM IN ARGENTINA: TWENTY  YEARS OF
SUCCESS.

Alejandro Larriera, 1, Pablo Siroski, 1,Alba Imhof, 1

1 “Proyecto Yacaré” - Laboratorio de Zoologia Aplicadlaexo Vertebrados (FHUC - UNL / MASPyMA), A.
del Valle 8700, Santa Falélarriera@hotmail.cojn

Abstract:

The experimental ranching program began in Argenitn1990 with the aim of monitoring
and recovering th€aiman latirostrispopulation in Santa Fe Province. The work wasr late
extended to Chaco, Formosa and Corrientes ProviacestheCaiman yacargyopulations
were also added to the sustainable use project, Nesmty years later, over 35.000 yearlings
were released into the wild on their natural habaad the reproduction of many currently
adult released females was recorded in the lasted@s. More than 100.000 caymans are
reared in the different ranching operations allrabe country for releasing and commercial
purposes, and over 800 people are now working endifierent stages of the program as
eggs harvesters, rearing operations workers, pgocgsmanufacturers and retailers.

The numerous benefits obtained from the applicatibnanching programs in crocodilians
have been described many times. The mainstaysséthrograms are their economic, social
and environmental contributions. The most tangiblults are evidenced in the progressive
increase in the number of nests identified as apresgce of more local residents involved in
the program on one hand, and the confirmed recasettye Caymans populations during the
last 20 years on the other.
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Background:

The northern part of Argentina represents one @fstiuthern-most limit of the distribution of
the Broad-snouted Caimadiman latirostris) and the Yacare CaimaiCgiman yacarg.
Both species are distributed throughout 9 Provin¢esrmosa, Santa Fe, Misiones,
Corrientes, Entre Rios, Chaco, Santiago del Esteafta, Jujuy) in Argentina, although
yacare occurs in higher densitiesbove the 30 latitude andC. latirostris up to the 32
latitude.

Listed in Appendix | of CITES, international tradeC. latirostris products was prohibited
until the Santa F€. latirostris ranching proposal was approved at the 10th Conderef
Parties to CITES (Zimbabwe, 1997). In 1999 it wasorporated to the program the Chaco
Province, and finally, Formosa and Corrientes Hroas started with the production. The
specieLaiman yacaras already listed in the Appendix Il of CITES.

The Ranching Program:

The sustainable use of wild animals and plantsoofiroercial interest, leading to economic
benefit and the stimulus of in situ conservatioleady is, nowadays, the most realistic
approach to conserving natural ecosystems. Cuyretiiere are three different projects
operating in Argentina, through Cayman ranchintheftwo species presents in the country.

Proyecto Yacaré began in 1990 with the aim of noomgy and recovering. latirostris
population in Santa Fe, Argentina, by means ofalheady mentioned management program.
In this way, C. latirostris transfer to Appendixuhder the Ranching Resolution of CITES
was achieved at the COP CITES Meeting in Zimbab®#9T), only for the Argentinean
population. The releasing of more than 35.000 alsiroa its natural habitat makes it easier
and frequent to observe liberated females thaihaiee reproductive stage. On the other hand,
the production of skin and meat for the domestid iaternational trade turned our Caymans
into a valuable resource for the local inhabitaAds these achievements and the number of
scientific papers and human resources formationnguihe last 20 years, place Proyecto
Yacaré as a model enterprise of management aném@ti®n worldwide.

Community based conservation:

The experience from Santa Fe (also seen in Chatd-armosa), indicated that most of the
landowners are not interested in to directly obtiprofit from the programs. They appear
more interested in the fact that people involvetheprogram do work on their land, and that
they obtain good publicly from it, seen as an indég@art of the conservation program. They
have also gained an understanding that the dryisgzamps also impacts negatively on cattle
production in the long-term.
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The situation is very different for the local infialts, that as employees of the cattle ranches,
receive direct benefit from the program throughmensts for each nest (U$S 20) that they

locate, mark, and sometimes harvest. Incentiveg lhaen created for the employees to not
allow the killing of caimans, and to protect negtiareas, that in the past were regularly

burned. Caimans now have a positive value to tHgetween the all Provinces, there are

about 800 peoples involved with the projects in onanother way.

Enforcement:

The enforcement of the national and internatiomgulations in Argentina, is under the
responsibility of the Direccion Nacional de Faunklgra Silvestre, which is also the CITES
Management Authority in the country. All the prdgare supported by a regular monitoring
system annually carried out by crocodile specigisup members in the different provinces,
through the standard night counts and the anabfdise annual egg collection. The national
authority office is also in charge of the admirasibn of the universal tagging system and the
national tagging system, which imply a double taggithe first one at the slaughterhouse,
and the second one as CITES tag, before the empaiftiso. As Argentina is a Federal
Country, also the Provinces have its own regulatiamd controls on the activity, so the first
step for every ranching operation, is to fulfill #ie local requirements, before to ask for the
national authorization.

Conclusions:

At the moment in the country there are seven ramglprograms registered at the Federal
government. Three of them works on an educatioasisb with no commercial exploitation,
they are run in Entre Rios, Chaco and Corrientes/ifces. The commercial ranching
programs are placed two in Formosa, one in Coggeand one in Santa Fe. Programs located
in Formosa, Corrientes and Chaco ranch on bothiespeC. latirostris (Broad-snouted
caiman) andC. yacare(Yacare caiman); the ones in Santa Fe and Ente &ily collectC.
latirostris eggs.

Considering all the ranching operations, the hatgsl production during this last season
(summer 2010) was of 7,768 fa@r. latirostris and 18,476 foCC. yacare The harvest o€C.
latirostris eggs during the last two seasons (Summer 2002@b@), was drastically reduced
in Corrientes and Santa Fe provinces, and pariialiormosa, due to a severe drought in the
area. Considering all programs together they cateabout a 50% of the eggs collected on
previous season.

In Table 1, we are showing the egg collection as tast season and the stock of animals
older than one year in every Province.
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TABLE 1

Species C. latirostris | C. yacare Total (both
species)
Santa Fe (Hatchlings 2010) 1,996 1,996
Santa Fe (Stock | year and older) 9,840 9,840
Formosa (Hatchlings 2010)* 1,036 17120 18,156
Formosa (Total stock)* 9,223 39541 48,764
Corrientes (Hatchlings 2010) 4,736 1356 6,092
Corrientes (Total stock) 12,793 6426 19,219
Chaco (Hatchlings 2010)**
Chaco (Total stock)**
Total 39,624 64,443 104,067

*: Two ranching operations in Formosa.

** No information available

Considering that in 1990 at the beginning of thegpam, we only harvested 10 Cayman nests
with a total of 372 eggs, we can consider thisoras of the most successful Sustainable Use

programs in the Country.
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ESTRATEGIA DE MANEIO DE CROCODYLUS NILOTICUSEM MOCAMBIQUE.

Paulo Barros.
barropa@yahoo.com.br

Minisrério de Agricultura, Direccdo Nacional de fieer e Florestas, Departamento de Fauna Bravia, tdlapu
Palavras Chaves Beneficios do maneio do crocodilo; Conflito Hom€rocodilo; Conservacao de crocodilo;
Criacéo do crocodilo em cativeiro; Maneio de cdilm Utilizacao sustentavel do crocodilo.

Abstract

O Crocodilo do Nilo Crocodylus niloticusé uma espécie que ocorre em quase todos 0s rios
mocambicanos. Ainda ndo é conhecido o nimero exigarocodilos que ocorrem no pais
mas estima-se que podem existir, sO no rio Zambewmes de 78.900 crocodilos. Estimativas
feitas em Agosto do ano 2009, durante a caca dadaale crocodilos adultos, indicaram a
existéncia de uma média de 20 crocodilos a cadadea100 metros do rio Zambeze, cuja
extensao é de 850.000 metros.

O crescente numero de crocodilos nos rios mocamisggpode estar relacionado com a falta
de caca controlada sistemética, desde 1975 a ZX38. factor aliada ao assentamentos
humano em areas ribeirinhas, podem estar na ordyeractual indice elevado de conflito
Homem-Crocodilo. Cerca de 65% de mortes humanasadsadas por crocodilos, de um
total de 100 por ano, em consequéncia de conflaném-Crocodilo. Este fendmeno de
conflito Homem-Crocodilo em Mocambique fez com qoe Governo adoptasse e
implementasse politica e estratégia para o mareratodilo, com objectivos ecologicos e
sécio-economicos, garantindo a utilizacdo sustehtde Crocodylus niloticuspor forma a
promover a sua conservacao e garantindo o retawmbeheficios a comunidade local.

A estratégia de maneio de crocodilo visa a consévaustentavel da espécie, através de
apanha de ovos e criacdo em cativeiro, obedecendorwipios definidos, tanto na legislacéo
em vigor no pais como da convencao CITES (Conv&uime o Comércio Internacional de
Espécies de Fauna e Flora Ameacadas de Extin¢do).

Agradecimentos Dr Richard Fergusson (CSG), Engenheiro Marcekotoma (Chefe do
Departamento de Fauna Bravia), Senhor Sansdo MatearCITES Management MZ) e
Olavo Manhique (Jurista da Direccéo).

Autobiografia do Autor

Paulo Barros, Bidlogo de profissdo, é funcionario Mlinistério de Agricultura de
Mocambique. Escreveu e publicou obras tais como: E@3: Valor Econdmico da
Biodiversidade na Reserva Especial de Mapuiese de Licenciatura pela Universidade
Eduardo Mondlane: Em 200&ontribuicdo das Fazendas do Bravio na Mitigagdo do
Conflito Homem-Fauna Bravia em Mogambidapresentado na Conferéncia da CPLP sobre
sobre a Areas de Conservacdo, realizado em Magi&tein 2009: participou na recolha de
dados para a elaboracéo da Estratégia de GestBtefdmte Africano l(oxodonta africanp
com Dr Russel Taylor e Dr Cornélio Ntumi.
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Ex situ CONSERVATION PROGRAM OF THE ORINOCO CROCODILE Crocodylus
intermediusAT THE DALLAS WORLD AQUARIUM, TEXAS, USA.

Luis Sigler 1* and Daryl Richardson 2

! Conservation biologist for Mexico, Central, anduBoAmerica. The Dallas World Aquarium. U.S.A.
2 Director. The Dallas World Aquarium. U.S.A.
* lJuis@dwazoo.com

With the goals of displaying an endangered speamgkspromoting its conservation through
education and captive breeding, The Dallas Worldamgym (DWA) imported a pair of adult
Orinoco crocodiles@rocodylus intermedigsfrom Venezuela in 1998. The crocodiles were
18 and 25 years old, and 10 feet in length. Theaferwas older and longer than the male.
Breeding started next season after arrival, buthieh was lost. After some modifications in
the exhibit including the basking/nesting area @2, the couple renewed their reproductive
activity. The first hatchling was obtained in 2088d since 2004; several hatchlings were
produced, totaling 100 until 2008. The educatiqueat of this project is achieved by media
such as posters, fliers and post cards distribute®¥enezuela and at the DWA, and a
curriculum booklet that is given to the school grswisiting our facility. A weekly talk is
performed every Saturday to our guests while theadiles are fed. In 2007, a small exhibit
was built to display some of the baby crocodilesthBthe adult and baby crocodile exhibits,
have interactive touch screens to show informataout the species and its natural
environment. Hatchling mortality has been less th@¥, especially in 2006, 2007 and 2008,
and the hatchability has been higher than 90% eratterage. The survival of the hatchlings
has been almost 100%, allowing the DWA to sendeglerocodiles to other AZA institutions
in the USA, in order to increase the captive angpldiyed population of the species. To
support the conservation of this crocodile in Vereda, the DWA supported a workshop in
2007, and in December 2008, fifty-three female cdiles, 2-3 years of age, were sent to
Venezuela for release in three rivers of the Omnbasin. To our knowledge, this event
represents the major crocodilian exportation frarg a00 in the USA, for introduction into
their natural habitat, hopefully to reproduce.
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IMPACTS OF THE MARKET CRISIS OVER THE Caiman yacare PROGRAM,
BOLIVIA.

Ruth Delgadd*, Evelyn Sassarint& Alfonso Llobet®
1Fundacién Amigos de la Naturaleza (FAN — BoliviBanta Cruz, Bolivia

*rdelgado@fan-bo.org

The Program of Use of Yacar€diman yacarg in Bolivia was developed
from 1997 with the participation of indigenous t@mes, rural communities and cattle
properties, under a model of harvests of matur@sn@hdividuals bigger than 180 cm of total
length).Starting from the implementation of managetrplans the years 2007 and 2008 we
registered better prices paid to the hunters, hewthe year 2009 the national prices of the
skins were reduced to approximately half of theicgowith relationship to the previous year.
This work analyzes the distribution of benefitsrgjdhe productive chain of the Yacare and
we evaluate the possible impact of the internatiamesis on the internal and external
commercialization of products @f. yacare Although the crisis has affected the tradinggsic
among actors from the productive chain, the volumesnarketed skins didn't diminish.
Despite the international crisis, we find that tharket of crocodile skins continues having a
positive gradient.
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MONITORING CAIMAN POPULATIONS IN THE PIAGACU-PURUS RESERVE.

Boris Marionil*, Francisco Villamarinl, Ronis Da Siveira2, John Thorbjarnarson3

1 Piagacu Institute, Crocodilian Conservation PaagrBrazil

2 Laboratorio de Zoologia Aplicada a Conservacauyétsidade Federal do Amazonas,
Brazil.

3 In memoriam

*pbmarioni@mac.com

Melanosuchus nigeand Caiman crocodilusare historically traded in the Amazonian varzea
floodplain habitats. Recently the most intensegdlehunt of these species took place in the
Piagacu-Purus Sustainable Development Reservetetbcim the Purus River, Central
Amazonia. We have been monitoring caiman populatianthis area since 2005. About 50
tons of salt-dried meat was commercialized annuaily in the northern portion of Piagagu-
Purus Reserve. We have carried out standardizettigspcsurveys in 82 water bodies and
capture 162 individuals. Information gathered albldwus to evaluate relative abundances of
the population (individuals/km of shoreline), siggucture trends over the years, and sex
ratios. We have also monitored nesting femalestheid clutches. Results show an increase
in relative abundances for both species. The simetare ofC. crocodiluspresents a normal
distribution with an increasing proportion of reguative individuals (SVL > 60 cm).
Melanosuchus niggpopulation is recovering more slowly, and the prtipa of adults (SVL

> 100 cm) is still under 16% of total population.deneral, the size structure Mf nigerin

the study area was different from the one foundraas without hunting; but the populations
of C. crocodiluswere similar between these areas, confirming tkdieace of the species.
These differences reflect the ecology of the spgeaied suggest that dynamic population
extrapolations from one area to another need tobe with caution.

Funding sources: CNPq 482034/2004-1 to RDS, WC8pRUSmall Grants.
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MONITORING PROGRAM OF MORELET'S CROCODILE (Crocodylus morelet)i
MEXICO - BELIZE- GUATEMALA.

Hesiquio Benitez Diaz

'Comision Nacional para el Conocimiento y Uso dBilzdiversidad (CONABIO)-Autoridad Cientifica CITES
de México. Av. Liga Periférico-Insurgentes Sur 49Parques del Pedregal, Tlalpan, C.P. 14010, DMé&Xxjco
(hbenitez@conabio.gob.mx, ac-cites@conabio.gob.mx)

ABSTRACT

CONABIO coordinates Morelet’'s Crocodile Monitorirgyrogram (MCMP) in Mexico, looking
towards a trinational scope (MEX-GUAT-BEL). The asrto provide information on a long term and
periodic basis on conditions and trends of the nwild populations and habitat dfrocodylus
moreletii It included two phases:

1.

2.

Design a Trinational Workshop (Mexico City, January, 2Dpivas held in cooperation with
experts, authorities of the three countries and bezmof CSG-IUCN, reaching agreement on
methods, periodicity, populations to be surveyeahrdination and equipment needs, and
mechanisms to systematize and analyze informa8anh agreements where compiled on a
Procedures Manual for training and field work, psibd in  June 2011
http://www.conabio.gob.mx/institucion/cooperaciamternacional/doctos/manualf _monitoreo

cocodrilo.pdf.

Implementation agreements were signed between CONABIO and fmstitutions
responsible for establishment and training of figldms, surveys and systematization of field
data. CONABIO administrate the Database, whiclctessible via internet to data providers.
Field work initiated on 2011 and information isegldy available at the Database.

In March 8-9" 2012 a Trinational Workshop on Evaluation of Restdr Season 2011, will be held
in Mexico City to analyze these first results, €hdessons learned, identify improvement
opportunities, and to plan for 2012 season.
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MONITORING THE PALEOSUCHUS TRIGONATUS POPULATION OF A LARGE
BRAZILIAN AMAZON URBAN FOREST FRAGMENT.

Francisco Villamarinl*, Guilherme M. Freire2, Gilson Tavernard da SilvaJr.2, Jadson Lacerda2, Boris
Marionil, André D. Nobre2, Marina L. Ribeiro2, Emanuel C. Silva2, Adna W. de Melo Gomes2, Ronis
Da Silveira2

1 Crocodilian Conservation Program, Brazil
2 Laboratorio de Zoologia Aplicada a Conservacauyértsidade Federal do Amazonas, Brazil
fco.villamarin@gmail.com

Schmidt's (1928) statement on the lack of knowledgethe habits and distribution of the
Paleosuchugemains true todayraleosuchugrigonatusinhabits closed canopy small forest
streams, occupying habitats different from all othanpatric Amazonian caimans. Long term
studies following marked populations are crucialutaerstand the population dynamics of
this and other sympatric species occurring in urfbagments in an ever-growing city. The
UFAM campus is an Amazaderra firme forest fragment of almost 700 ha within the cify o
Manaus. It has been reduced by at least 40% dbiteer area during the last 40 years.
However, it still represents one of the largestaurforest fragment in Brazil. Six sub-basins
of small forest pristine streams occur in this araast of these have their headwaters within
the fragment. Ground spotlight surveys along thieashs of the campus were undertaken
between 2006 and 2009. Since January 2010 we dextaking weekly surveys and a mark-
recapture experiment. In these four months, we lcaptured almost 40% of all individuals
involved in the research. Since 2006, we markedP8drigonatus of which 14% were
recaptured at least once. The longest movemenrdgteegd from recaptures was a hatchling
(600 m straight-line in 63 days). Relative abun@snico 2010 ranged from 2.0 to 9.5 ind/km
of stream, excluding hatchlings. Size structureedlittle since the beginning of the study.
Most abundant size class was that correspondingvemniles with 20< SVL < 30 cm. Six
Caiman crocodilusndividuals were captured in two polluted peri@iestreams of the forest
fragment. Probably this species do not colonizstipe closed-canopy forest streams. A long-
term monitoring effort of these caiman species igoad opportunity to shed light on the
ecological interaction between these two sympatiti@n crocodilian populations.

Financial Support: Fundacdo de Amparo a Pesquiskstiado do Amazonas (FAPEAM),
Secretaria Estadual de Ciéncia e Tecnologia (SEGdyerno do Estado do Amazonas
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NATIONAL POLICIES FOR CONSERVATION AND MANAGEMENT O F
Melanosuchus nigeiN BRAZIL : SPECIES STATUS & MONITORING, RESEARCH
AND CURRENT REGULATIONS.

Marcos Coutinhol, S6nia Santesso2, Tiago. AlmeidaZiago Quaggio2, Thiago. Santos2
and Vera. Luz2

1 Scientific Coordinator RAN/ICMBIio — Embrapa Resdeer, Minas Gerais, Brazil
2 Researcher, RAN/ICMBIo

After years of protection, natural populations ¢édk caimans Nlelanosuchus nigérin
Brazil have increased steadily. In 2003, the spewaias removed from the official Brazilian
list of endangered species. More recently, baseda amumber of more comprehensive
biological studies which indicated that the spedms large and not fragmented wild
populations and is widely distributed within itsnge, M. niger was downlisted to CITES
Appendix Il (CoP 14). The present paper descrilmasesof the main outcomes achieved by
the Brazilian Government, in collaboration with wenisities, research institutes and non-
government initiatives in order to develop sciebesed conservation programs to promote
the sustainable use of caiman products and to gieatonomic benefits for local Amazonian
communities. Firstly, biological data obtained sysatically in two strategic localities within
the Brazilian Amazon are presented. This is folldveg a brief description on the evolution
of M. niger management program in the Brazilian Amazon, whintiudes the forms of
management and the development of current legslatinally, the perspectives and main
constraints affecting the program development eeudsed.

Acknowledgements: The project is supported by RENIBio/MMA.
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OBSERVATORIO DE PARTICIPACION Y EDUCACION AMBIENTAL -
ESTUDIODE CASO: CONSERVACION DEL Crocodylus acutusEN LA BAHIA DE
CISPATAPOR COMUNIDADES LOCALES, SAN ANTERO, CORDOBA - Convenio
CVS (Corporacion Autonoma Regional de los Valles d&ina del San Jorge) - MEN
(Ministerio de Educacion Nacional).

Clara Lucia Sierra Diazl, Maritza Torres Carrasco2,Giovanni Ulloa Delgado3

1. Coordinadora Plan de Manejo Integral de Mang|a€&/S, Cordoba, Colombia.
2. Coordinadora Educacion Ambiental, Ministeriotkicacion Nacional, Colombia
3. Coordinador Programa de ConservaciorGtetodylus acutysCVS, Cérdoba, Colombia

El compromiso entre las autoridades ambientalea goimunidad de antiguos cazadores
caimaneros” es la recuperacion y estabilizaciotagdgoblaciones silvestres de caimanes de
la Bahia de Cispata, cobijados por los principiomservacionistas y apoyados por el
monitoreo y la investigacion cientifica. El grupe ahtiguos cazadores (ASOCAIMAN) junto
con actores locales institucionales y comunitaaiesnzan en un proceso de cualificacion de
la capacidad ciudadana para la toma de decisionesmieria ambiental, con acompafiamiento
del Convenio MEN —CVS vy a partir de la instalactimun Observatorio de Participacion y
Educacion Ambiental, es decir, la experiencia d@péde cazadores a conservacionistas, es el
eje central que se toma como parte de la educaonental no formal. Las relaciones entre
actores varian en sus caracteristicas. Se apee@striecha relacion ASOCAIMAN — CVS,
quienes lideran la implementacion del proyecto. &#ala la articulacion fuerte,
particularmente de Asocaiman con el SENA y el grdpaomunicadores para el desarrollo
sostenible y la articulacion de la CVS con el MEBENA, Secretaria de Educacion
Municipal y Ministerio de Medio Ambiente. Se fodakn los procesos de participacion
ciudadana de los actores relacionados con la c@wén delCrocodylus acutusle la Bahia
de Cispata en el marco de los procesos de orden@nambiental de un territorio ubicado en
el extremo sur del Golfo de Morrosquillo y su adminfluencia, con jurisdiccion de los
municipios de San Antero, San Bernardo y LoricapB&gecta avanzar en la construccion
participativa de la estrategia de articulacion dge actividades turisticas en el Golfo de
Morrosquillo, los planes de manejo en implementa@a la Bahia de Cispata y Delta de
Tinajones y de 2 Distritos de Manejo Integrado ldnpo. de Cdérdoba.
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O JACARNE DE PAPO AMARELO (Caiman latirostrig COMO FERRAMENTA DE
EDUCACAO AMBIENTAL NA CONSERVACAO DO COMPLEXO LAGUN AR DE

JACAREPAGUA, RIO DE JANEIRO, BRASIL
Ricardo F. Freitas Filho 1,3,*, Ana Cristina Soared-acanha2, Ana Carolina Maciel Boffy3, Timothy Pete
Moultonl1,3 & Carlos Ignéacio Pifia 4.

1 Universidade do Estado do Rio de Janeiro, ProgmenPds graduacdo em Ecologia e Evolucao, Lalmratd
de Ecologia de Rios e CdArregos;

2 Projeto Mamifero para Pesquisa e ConservacacdOMAR/;

3 Universidade do Estado do Rio de Janeiro, Depertéo de Ecologia de Vertebrados, UERJ/ IBRAG;

4 CIC y TTP-CONICET. Dr. Matteri y Espafia, (3105pm@ante, Entre Rios, Argentina; Fac. de Cs. y Tec.
UAdER. Fac. de Cs. de la Alimentacion UNER.

* email: institutojacare@gmail.com

O crescimento urbano e a fragmentacdo de habibabsdrincipais fatores da reducéao de
populacdes selvagens de crocodilianos no Brasil.MNmicipio do Rio de Janeiro, no
complexo lagunar de Jacarepagud € encontrada umltoings remanescentes de populagdes
de jacarés de papo amarelo em areas de protecaensahllo municipio. Observamos que a
expansdo imobiliaria desordenada tem aproximada vad mais os jacarés de populagdes
humanas, e com isso, gerado desconforto e curdesidRara os moradores do bairro Recreio
dos Bandeirantes e Barra da Tijuca, os jacarémsdivos de idolatracdo e medo. Palestras e
orientacbes estdo sendo realizadas a fim de eduamnsibilizar a populacdo quanto a
importancia de conservacdo dos jacarés em ambieatesais. O Programa de Educacédo
Ambiental, realizado pelo Projeto Jacaré de Paparelm— RJ nas comunidades do entorno
do complexo lagunar de Jacarepagua tem como abjétformar e alertar quanto a
necessidade de conservacdo de seus ecossisteraisaagdauna e flora local, utilizando o
jacaré de papo amarelo como espécie bandeira eeimagrismatica em palestras com
criancas e adultos, em escolas, creches e durantnejo e soltura dos animais. Através do
uso de questionarios € possivel avaliar as creacpseocupacdes da populacdo humana
quanto a aproximacao dos jacares, tais como jasaréimentando de animais domésticos
durante seus passeios matinais a beira dos caulais kgoas. Com o decorrer do tempo o
Projeto Jacaré de papo amarelo-RJ visa alcancgaalil@lade no convivio entre as espécies e
a conservacdo desse habitat remanescente em lagbasas onde ainda se mantém
populacdes naturais d€aiman latirostris no Rio de Janeiro. Suporte Financeiro:
Coordenacdo de Aperfeicoamento de Pessoal de Mhiwperior (Bolsa 76 a expansao
imobilidria desordenada tem aproximado cada ves wmjacarés de populacdes humanas, e
com isso, gerado desconforto e curiosidade. Paran@sdores do bairro Recreio dos
Bandeirantes e Barra da Tijuca, os jacarés saovasotie idolatracdo e medo. Palestras e
orientacdes estdo sendo realizadas a fim de eduasmnsibilizar a populacdo quanto a
importancia de conservacdo dos jacarés em ambieatesais. O Programa de Educacao
Ambiental, realizado pelo Projeto Jacaré de Paparelm— RJ nas comunidades do entorno
do complexo lagunar de Jacarepagua tem como abjetformar e alertar quanto a
necessidade de conservacgdo de seus ecossisteraiscagdauna e flora local, utilizando o
jacaré de papo amarelo como espécie bandeira eeimagrismatica em palestras com
criancas e adultos, em escolas, creches e duranmejo e soltura dos animais. Através do
uso de questionarios € possivel avaliar as creacpseocupacdes da populacdo humana
quanto a aproximacdo dos jacareés, tais como jasar@imentando de animais domeésticos
durante seus passeios matinais a beira dos cauliais kgoas. Com o decorrer do tempo o
Projeto Jacaré de papo amarelo-RJ visa alcancdabilelade no convivio entre as espécies e
a conservacao desse habitat remanescente em lagbasas onde ainda se mantém
populacdes naturais @aiman latirostrisno Rio de Janeiro.

Suporte Financeiro: Coordenacgéo de AperfeicoamgatBessoal de Nivel Superior (Bolsa CAPES),
Student Research Assistance Scheme (CSG)
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PLAN DE ACCION PARA CONSERVACION DE BABILLA ( Caiman crocodilus
fuscu9 EN COMPLEJO CENAGOSO B15, CORPORACION AUTONOMA
REGIONAL DEL SUR DE BOLIVAR, M.A.V.D.T., ZOOCRIADER O COLOMBIAN
CROCO LTDA. COLOMBIA.

Ivan D. Palacios 1, Pablo Lagares John Jairo Géme&lexandra Tesillo2,. Renzo Zambrano3

1 Coordinador Plan conservacion cocodrilos
(crocofauna@hotmail.com
2 Biologos, Tecndlogo acuacultura3

El objetivo es contribuir a la conservacion y manspstenible de la babilla&C( c. f) en
jurisdiccion de C.S.B. Este programa se encuejusdaao al Plan Nacional de Conservacion
de cocodrilos de Colombia. Hace dos afios se commnza caracterizar poblaciones de
Babilla en el sur del departamento Bolivar y tamlsé caracterizo el habitat (Ciénagas).
Como resultados se obtuvo: Monitoreo de babilla83hkm en las ciénagas: Mico: densidad
0,192 Ind/Km-I; Vieja: 0,16 Ind/Km-I. Matatigre: @1 Ind/Km-l. Se hallaron 32 Nidos en
88,5 Km-I es decir 0,361 nidos/K-Il. EI CSG Publiaccartilla Juan and Lorenzo Now rescue
the babilla; _http://iucncsg.org/phlmodules/Publications/reports.html. Se estableniero
criterios técnicos para seleccionar especimeneasukrdo a las necesidades y se identificaron
sitios para liberar y repoblar, se liberaron lasnpras 800 babillas en las ciénagas Mico y
Santo que hacen parte del complejo cenagoso Ma&tatiy el municipio Barranco de Loba.
Estos seran monitoreados con participacion de mauoalad, ex cazadores, ahora guias y
operarios del programa de conservacion. Para ejeceste programa el zoocriadero
Colombian croco, aporté el 26% del valor total, cosuotas de repoblacién que puede
pagarse en dinero y 74% por el Fondo de compemsat@d Ministerio de Ambiente.
Anteriormente los cazadores extraian reproductquesniles, neonatos y huevos de babillas,
los Invitamos a integrarse, recibieron remuneraeiéonémica (400 jornales) y capacitacion
en manipulacion de huevos e individuos (pesajedliaid®m, marcaje, sexaje y registro de
informacion). Los beneficios van desde Capacitaeidspectos biolégicos y Organizacion
Comunitaria. (Pescadores, cazadores Mujeres, Admiéss, Nifios. Fortalecimiento
institucional de la C.S.B. 121.

Se reconocieron lideres que conformaron gruposral®jb asociativo, que han generado
cambios de habitos y actitud con miras al uso sidsdeea mediano plazo mediante el permiso
Caza Comercial o Zoocria mixta. De esta maneradegmos dar fin al Trafico ilegal de esta
especie en la region.
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PLANO DE MANEJO COMUNITARIO DE JACARES NA VARZEA DO BAIXO
AMAZONAS, PAE ARITAPERA, SANTAREM-PA

George Henrique Rebélol*; Rafael Sa Leitdo BarbozaRoberta Sa Leitdo Barboza3,
Juarez Carlos Brito Pezzuti4.

1 Instituto Nacional de Pesquisas da Amazdnia -AINP

2 Instituto de Pesquisas Ambientais da AmazonRAM

3 Universidade Federal do Amapa - UNIFAP

4 Universidade Federal do Para - UFPA/NUcleo destiistudos Amazénicos — NAEA
* jacarebelo@gmail.com

A regido da Varzea nas proximidades do municipioSdatarém possui a pesca como
atividade chefe da economia familiar, seguida petguaria, agricultura e atividades
assalariadas. Nas ultimas décadas, iniciativasgiizacdo comunitaria, acordos de pesca e,
atualmente, planos de uso inseridos na propostegidarizacéo fundiaria estdo modificando
a maneira de vida dos ribeirinhos. Novas regragoesendo elaboradas para o uso dos
recursos naturais dentro dos limites dos Projeto&ssentamento Agro-Extrativista (PAES) a
fim de proporcionar o desenvolvimento dos consellnegionais e das associacdes
comunitarias, aumento dos estoques pesqueiros e, c@aseguinte, obter resultados
favoraveis para a melhoria da qualidade ambiemtakdido. O manejo de fauna foi pensado
como um componente a mais e o0 manejo de jacaréquarana demanda local. O que foi
inovador no projeto de fazer um plano de manejorinél de jacarés foi a iniciativa de fazer
um plano de manejo comunitario, teoricamente iaidgrcom o0s sistemas de co-manejo
locais. A base comunitaria deveria apoiar uma &sfi@ para captura de jacarés para controle
e producdo em comunidades onde hoje sdo os PAEp&ma e Tapara. Procuramos atender
demandas comunitarias a partir de 2006, mas ab findlano de manejo informal se choca
com as diretrizes politicas dos PAE (PDA, PU, PB) mever (involuntariamente) a
comercializacdo de produtos e ndo apenas 0 con&aletrata os interesses de apenas uma
comunidade (Agua Preta).

Apoio financeiro: MCT-CNPg-PPG7 Edital 048/20054€BP, Instituto de Pesquisas
Ambientais da Amazonia (IPAM)
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PROJETO PILOTO PARA O MANEJO E CONSERVACAO DE CROCO DILIANOS
NO ESTADO DO AMAZONAS.

Sonia L.O. Cantol; Marcos Eduardo Coutinho2, Willian Ernest Magnusson3

1. Secretaria de Estado da Producdo Rural — SEP&ERto@yahoo.com.br
2. Instituto Chico Mendes — ICMBI®narcos.coutinho@icmbio.gov.br
3. Instituto Nacional de Pesquisas da AmazoniaPANill@inpa.gov.br

O Governo do Estado do Amazonas, desde 2003 tevmeicmtiva de promover o
desenvolvimento sustentavel por meio da utilizagé@stentavel dos recursos naturais, como
forma de desenvolver o Estado, e promover a gerdedenda e emprego, em especial para
comunidades tradicionais no interior do Estado. dos projetos trata em especial do
aproveitamento comercial de um dos nossos maiemssos e abundantes no Estado, que
séo os jacarés. O projeto piloto para o manejack¢s em Unidades de Conservacao de uso
sustentavel no Amazonas, tem como espécies alyacasds Acu (Melanosuchus niger) e
jacaretinga (Caiman crocodilus crocodilus). O prmm@asso foi um abate experimental de
58 animais entre as duas espécies para definirmalgumetodologias de abate e
processamento e determinar o tamanho de abatesdesgécies. ApGs essa primeira fase
experimental, outros abates com finalidade comlei@iam realizados entre 2006 e 2008 na
Unidade de Conservacdo Estadual Mamiraua. Varicarfoos entraves encontrados e as
dificuldades de comercializacdo dos produtos, canuarne e as peles, a insercdo desses
produtos no mercado foi e ainda é um dos nossaxesailesafios. Estes abates serviram para
que, na medida em que se conseguiu vencer algustdicalbs, o Governo e demais
instituicoes parceiras desse projeto, pudesse toamrecimento do quanto ainda se tem que
planejar e mensurar de forma objetiva, todos ogcgp que envolvem um projeto dessa
natureza e com responsabilidade, para que se eooisigr bons resultados desse manejo que
€ tdo esperado pelas comunidades locais.
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PROMOTING THE DEVELOPMENT OF REGIONAL CROCODILIAN
STRATEGIES A RECENT CASE OF GOOD PRACTICE FROM WEST AFRICA.

Dietrich Jelden®, Christine Lippai? & Samuel Martin®

Y Federal Agency for Nature Conservation; Bonn, Geryn
2 CSG Regional Vice Chair West Africa; Pretoria, Boéifrica
® Ferme aux Crocodiles; Pierrelatte, France

1. Introduction

At the 18" Working Meeting of the IUCN/SSC Crocodile SpeaitiGroup (CSG) held from
19" -239 June 2006 in Montélimar, France and followingdepth discussion with the
meeting organizers, the Chairman of the CSG decitecendorse and support, both
technically and financially, a®lregional meeting for West Africa. Holding suchiaaugural
meeting was considered to be useful in order taawg regional co-operation in crocodilian
conservation and management in one of the leastikmiepical and sub-tropical crocodilian
areas on our planet.

The CSG's 1 regional meeting for West Africa took place frosi"t 15" November 2007 as

a result of the outstanding technical and finansigbport provided by the ‘Ferme aux

Crocodiles’ in Pierrelatte, France. The meetingugad on Captive Management and

Conservation of Crocodilians and was held at tlamdirontier biosphere reserve ‘Parque
Régional de W’ at Tapoa in the Republic of NigdneTagenda targeted specifically the needs
of the West Africa region, where the Crocodile Spkst Group had not previously extended

its activities. In addition, the new CSG initiatimemed to build up an entirely new forum to

enable delegates from West African countries totna@el to exchange information about

crocodiles and their management in the region.

In general, the two major objectives of thérégional CSG meeting were to:

= Strengthen sub-regional, regional and internatiac@peration on all crocodilian
conservation issues; and

= Assess the aims and aspirations of countries imetp@n with regard to conservation,
management and sustainable use of crocodiles, Ardtevappropriate, the constraints
preventing those goals from being achieved.

Furthermore, participants at thé' flegional CSG meeting discussed at length coorelinat
strategic issues, how to improve technical capEgitand to what extent the benefits derived
from crocodilians could contribute, in the future improve the livelihoods of local
communities in the region.

One of the major outcomes of thi& fegional meeting was the proposal by participaots
develop a regional conservation and managemertegyrdor crocodilians, which should
consider the following issues:
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= Elaboration of a common crocodilian conservatiohcyo

» Harmonisation of national legislation for crocodiliconservation and management;

= Development of actions for further research ontkinee crocodilian species occurring
in the region;

= Strengthening human and institutional capacities fmetter management of
crocodilians;

= Elaboration of information, education and commutiica programs for all
stakeholders involved with crocodilians in the oegiand

= Identification and improvement of existing captiveanagement facilities and
programs in the region.

2. The development of a regional crocodilian stratgy

The CSG held its™ regional meeting for West Africa from2to 6" March 2010 at the
“Ranch du Gibier de Nazinga” in Burkina Faso, whigbas attended by over 40
representatives from 11 countries including 7 fitbenregion.

Once again, the meeting brought together key psaystively involved in crocodilian
conservation and management in the region in otdeconsolidate the CSG’s newly
established regional forum for West Africa. The ravehing objective of the meeting was to
revisit the recommendations from the first regiomaeting and establish a framework for a
regional crocodilian conservation and managemeatesfy (Jeldewet al. 2010).

In order to focus the discussions at the worksleogetvelop a framework strategy, and based
on the outcome of the discussions during the Tapgenal meeting in 2007, several over-
arching themes were identified by the organizaticoenmittee and the meeting was split into
three working groups as follows: ‘Legislation andli®y’ (including international
conventions and human-crocodile conflict); ‘Scierared Education’ (including capacity
building); and ‘Sustainable Use and ManagementhBaorking group was given draft terms
of reference in an attempt to guide their discussitowards drafting specific chapters of a
regional strategy for crocodilian conservation ammhagement.

The key elements for a regional strategy that wkseussed and agreed at Nazinga (see
ANNEX 1) can be summarised as follows:

- Policy and LegislationAgreement was reached that new, crocodile-spetafial
texts and actions were needed to ensure legal asthisable management of
crocodile populations across the region. Furtheemloarmonization between national,
regional and international policies that applied d¢mcodile conservation and
management was considered to be of major signiean

- Science and Educatiobespite the fact that some research is alreadhglezrried out
in a few countries in the region (e.g. Benin, Ggbbme Gambia), it was noted that
similar activities should be initiated in other oties across the region in order to
improve knowledge on all three crocodilian spe@ead to facilitate better decision-
making for their management and conservation. tit&a, concerted environmental
education campaigns targeting local communitigadialongside crocodiles, as a first
priority, are required. Finally, the nomination médtional focal points for crocodile-
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related activities could not only facilitate sudueational initiatives but also assist to
streamline and co-ordinate the various disciplis@sounding crocodile management
and conservation.

- Sustainable use and Manageme@tven the current national and international (e.g.
CITES Appendix I) protection of crocodiles in thegion all commerce is effectively
illegal. Uses are varied and include traditionaldiome, bushmeat, trophy hunting,
skin trade and ecotourism. Most of these commeeaatVities require clarification as
well as a review of respective legislation. Whepprapriate management strategies
for the use of crocodiles are being developed amglemented, a wide stakeholder
representation and involvement should be identifiech the outset of any such use
programs.

Each of the thematic working groups in Nazinga posdl a feedback report, the contents of
which have been used to produce a consolidatetegitadocument, incorporating all of the
recommendations from the meeting. This consolidateategy document underwent an in-
depth review by the organizational committee anthésfirst document ever produced by the
CSG for dissemination to a region that includestaaf recommendations embedded in a
framework strategy applicable for all crocodiliams the West African region. The
consolidated document (see English versioANNEX 1) was circulated in July 2010 by the
Ministry of Environment of the host country, BurkirFaso, to appropriate governmental
decision-makers in the region for national reviewd appropriate implementation, taking into
consideration both the overall recommendations e tocument and the specific
conservation and management needs of each country.

3. Discussion

Over the years several crocodilian management anagworldwide have been evaluated by
the IUCN Crocodile Specialist Group. During thesaleation missions, on several occasions
the CSG recommended that cross boundary co-operatés urgently needed in order to
enhance conservation and management of sharedloratres crocodilian populations.

During the 1992 CSG mission to Indonesia, the needevelop a management program
consistent with the successful harvesting regimBapua New Guinea, which operates in a
practically identical environment with the sameaeg and the same type of village level use,
was a key recommendation. This recommendation &utus particular on the different legal
size limits of large animals in the neighbouringuetries, which provided incentives for
cross-border laundering of illegally taken wildrski(Messekt al. 1992).

In addition, one key finding of a CSG team’s 20@view of Cambodia’s management
programme focused on trans-boundary cooperationiarghrticular, the largely unregulated
trade in live animals to supply the farming indysin neighbouring countries such as
Thailand or Viet-Nam. The CSG review team conclutieat a dialogue with neighbouring
states, through a regional working group underpprapriate body (eg ASEAN wildlife trade
initiative and/or Mekong River sub-regional CITES¥Wing Group) should be established, to
address regional issues and problems WitlsiamensigJeldenet al. 2005). Currently there
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are efforts underway to organise a meeting in BaSbutheast Asia to examine and review
with all range states concerned the conservatioanagement and sustainable use of
Crocodylus siamensigenerally, and in particular, to look at prioritgnservation actions and
at production systems, trade and compliance witkrmational conservation legislation such
as CITES.

Finally, during the recent ¥5Conference of the Parties of CITES held in eafl§®in Doha,
Qatar, the lack of regional co-operation becameasgu with regard to a proposed
downlisting of C. moreletii If adopted in its submitted version, the proposaluld have
affected a shared. moreletii population across all three range countries @elize,
Guatemala & Mexico). However Mexico’s original pogal
(http://www.cites.org/eng/cop/15/prop/E-15-PropgB.) to downlist all populations across
the species range was not supported by its neigiigprange state Guatemala, due to a lack
of in-depth coordination and consultation at alells. Following bilateral consultations at the
conference in Doha, an amendment was made to itiearproposal such that the crocodile
population of Guatemala was withdrawn, leaving otilg transfer of the populations of
Mexico and Belize to CITES Appendix Il. This amedd&oposal was finally approved by
consensus (http://www.cites.org/eng/cop/15/sum/BlEsn-06.pdf.

Other examples from other crocodilian range statast, and all of which document quite
clearly the need for enhanced international co-apmr and coordination where populations
of crocodilian species are shared across natiamalels. If such transnational cooperation is
improved, management and conservation of affectedodilian populations will benefit
significantly. Furthermore, lessons learned indictitat it is clearly advisable to undertake
reviews before national crocodilian managementanog are developed and implemented, to
determine any positive and negative implicationssoéh programs on other populations
beyond the jurisdiction of the respective coun8uch reviews could provide an avenue for
further insights into potential unfavourable or e\detrimental implications arising from an
uncoordinated approach. Finally, if conservationioacis viewed from an international
context, obstacles and problems associated withmamagement programs would not have
to be indentified separately by each country andiddition, solutions to any such shortfalls
could be more easily solved through co-ordinatadgnational dialogue.

The common strategy being developed in the Westa&idrregion for regional collaboration

to conserve crocodilians can viewed at this staggsaafar outstanding, as through CSG’s
involvement new conservation activities have sthrie some countries of the region

underpinned with a common elaborated and agreedegic approach. Furthermore the
strategy offers general guidance on conservatiah raanagement for a strictly protected
crocodilian resource. And finally the strategy hihe potential to offer beyond the West
African Region a readily available blueprint to ethcrocodilian regions to discuss and
develop regional strategic approaches, in partiouteenever crocodilian conservation issues
are discussed on a bilateral or multilateral regidrasis.
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ANNEX 1
FRAMEWORK STRATEGY

for the Conservation & Management of Crocodiliansm West Africa

Background

Crocodiles are widespread in the West Africa regidrere they play important cultural and
spiritual roles and are often deemed to be saanddage venerated. Large concentrations of
crocodiles are often found in sacred lakes and betibfs and customs comprise an effective
form of ‘endogenous conservation’. Crocodiles pdeva means of income across the region
as they are used extensively for traditional meeisj as a source of protein (subsistence and
commercial bushmeat), for artisanal (mainly) leaffreduction and in ecotourism ventures.

This regional strategy framework document is thaulteof collaborative discussions between
representatives from several countries in the regioring the IUCN Crocodile Specialist
Group’s (CSG) 2 regional workshop for West Africa at the ‘Ranch@lbier de Nazinga’ in
Burkina Faso. This meeting was held from the 2n&tto March 2010 and 37 participants
attended the event from Benin (4), Burkina Faso,(8had (1), France (2), Gambia (1),
Germany (1), Guinea (1), Madagascar (1), Niger $yth Africa (1) and the United States
(1). In addition, discussions had also taken pktcthe ' regional workshop held in Tapoa,
Niger in 2007.
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The objective of the™ meeting was to develop a regional strategy forctireservation and
management of crocodilians. This followed on frdm butcome of the CSG’s'Tegional

workshop in Niger, where it was suggested that in order to developgional strategy on
crocodile conservation and management, the follgwimould be considered and addressed:

- Elaboration of a common crocodile conservation mathagement policy;

- Harmonisation of national regulations for croceditanagement;

- Strengthening of human and institutional capacitfes better management of
crocodilians;

- Consideration of other natural resource manageplans that impact on crocodilians;

- Development of crocodilian monitoring and research

- Elaboration of information, education and commahan programs for all actors
involved with crocodilians in the region;

- Strengthening of sub-regional, regional and intéonal cooperation and
collaboration on crocodilian conservation issues;

- Identification and improvement of ranching set-ug

- Mobilisation of necessary financial resources tplement the strategy.

These issues were consolidated into three main ahemgroupings and discussed during

working group sessions at th& Pegional meeting under the following headings:

| Policy & Legislation (including international ngentions);
Il Science & Education (including capacity builg)pand
[l Sustainable Use & Management.

The results of the working group discussions harenéd the cornerstones of this regional
framework strategy for conservation of crocodile$\iest Africa.

The CSG's ‘Status Survey and Conservation ActioranPI(3® edition, 2010;
http://iucncsg.org/phl/modules/Publicatidpqsovides guidance for practitioners, researchers
and political decision-makers on management actiequired for the conservation of
crocodiles. All chapters in the action plan, inchglthose on the three crocodile species that
occur in the West Africa region are updated andrawpd upon as new research and
information becomes available. This regional strgat'amework document aims to provide
recommendations for policy, legislation, researod amanagement actions that will ensure
the conservation of crocodilians in the region.

2. Goal of the Strategy

This regional strategy framework is the result afllaborative discussions between
representatives from several countries in the rediaring the CSG’s *iregional workshop
held in Tapoa, Niger in 2007, and the CSG%rgional workshop in Burkina Faso, 2010.

The overarching objective of this regional strategyto contribute to a coordinated and
enhancedconservation and sustainable management of all crodilian species in the
West Africa region. A number of initiatives or special activities wedentified during the
above mentioned regional meetings through a logreahework process which was deemed
necessary to address the gaps identified and erisatethe regional strategy framework

1http://iucncsq.orq/ph1/moduIes/PubIications/downloel/West Africa_Subregional Meeting Summary 2007.pdf
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document will have a direct impact on the grounthm future. Some of the activities may be
developed into projects and it is hoped that, as mdormation becomes available (i.e.

population data, survey results, inventory of captoreeding centres, ecotourism potential,
etc), national governments will adopt and adaptréggonal strategy framework document to
suit each country’s specific management and coasiervrequirements.

2.1 Policy

In the event that crocodilian resources one dayineca subject on the political agenda, in
terms of both policy and legislation, a numberssiies need to be resolved.

There is no specific policy regarding managementrotodilians in West Africa. However
for the past forty years, international (CITES, R8B8AR, CBD), regional (CEDAO,
UEMOA) and national (forestry, agricultural, fiskes, wildlife, water) policies regarding
natural resource management have provided umbreliathe development of coordinated
policies among countries in the region. With regardnternational Conventions, a process
has commenced within the region to harmonise natipolicies most notably in terms of
CITES, RAMSAR and the CBD.

2.1.1 Gaps

A number of shortcomings in the policy are evider#t,indicated in the table #nnex 1 of
this document, such as:

(i) Duplication of policies;

(i)  Incompatibility between various national policies;

(i)  Weak public dissemination of national policies;

(iv) Lack of resources to apply policies;

(v) Weak involvement of civil society organisations;

(vi) Inadequate monitoring and evaluation of policies;

(vii) Poor promotion of the crocodile resource chain; and

(viii) Poor interpretation of data regarding policies etffey crocodiles.

2.1.2 Activities

() Ensure synergy between various internationét@s;

(i) Redraft national policies. Identify inconsiat@es between various national policies,
ensure that international obligations are respecedure participation of civil society
and territorial groups, develop a national stratagg action plan for promotion and
conservation of crocodiles, create a joint framdwior management and conservation
of crocodiles;

(i) Develop a public awareness programme to dissate information on national policies;

(iv) Request funding assistance from Ministry afidice, PTF, NGOs and private sector;

(v) Encourage private sector to set up pilot crdeodrms/ranches/breeding centres, carry
out exchange of experiences between the region iatginationally, develop an
Information-Education-Communication programme,

(vi) Putin place mechanisms for monitoring andleaaon of policies;

(vii) Identify and develop the value chain, carit @ market study; and

(viii) Analyse data collected and apply to imprarecodile-related policies.
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2.1.3 Actors

Within each nation in the region, there is a cogspecific attitude to crocodiles and their
conservation and management. In general, howereterms of policy development and
implementation, the main actors will be the goveentmagencies (Ministries of Fisheries,
Environment, Agriculture, Forestry; DepartmentsNdtional Parks, etc), the civil society
(community based organisations, traditional healssociations, local authorities, etc),
environmental NGOs and the private sector.

In addition, the countries in the region should kvtwgether to develop synergistic policies
for crocodile conservation and management. Maryp@fcountries face similar problems and
issues and, of course, cross-border movement afodies will naturally impact on the
capacity of several states to manage the resotihee political and economic framework of
ECOWAS (Economic Community of West African Statesuld provide a platform from
which a regional strategy could garner support.

2.2  Legislation

Legal instruments regarding natural resource manageexist at the international, regional
(Algiers Convention, Maputo Convention) and natioleaels (forestry, agriculture, water,

fishing, wildlife). All national legislation in theegion places crocodilians in Appendix | of
CITES, i.e. all crocodilian species in the regioa fully protected. In general, this degree of
legal protection has gone a long way to ensurirgydbnservation of populations of West
African crocodilians. However, such integral proiec is a handicap for certain forms of
commercial exploitation of crocodiles. At presentpst forms of consumptive use of
crocodiles in the region are ‘illegal’ under natbregislation.

2.2.1 Gaps
Several gaps and deficiencies in legislation drishe region, which need to be addressed in

the event that enhancing the value of crocodiliaraced on the political agenda within the
region.Annex 2 of this document provides a table showing the gayosa number of possible
actions to be taken in order to improve the situati

International legislation:

() Limited to commercialisation of crocodiles (randhirtrophy hunting / ecotourism);
(i)  Little adherence of West African countries to thapgdto Convention; and
(i) Incompatibility of national texts with internatidn@nventions and other agreements.

National legislation:
() Texts are inappropriate and not in context withrdadity;

(i) Texts are not developed in a participatory manaied;
(i) Weak capacity to implement current legislation.
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2.2.2 Activities
International:

() Carry out national status reports on crocodilevjiexg national legal texts with
reference to CITES Appendix I listing requirements;

(i) Encourage States to adhere to the Maputo Converstnah

(i) Adapt national legal texts in accordance with in&tional conventions and agreements.

National:

(i) Carry out a revision of legal texts;
(i) Develop new texts in a participatory manner; and
(i) Reinforce human, financial and material resources.

2.2.3 Actors
Revision of legislative texts requires inputs fromrious sectors of society, including

researchers, State agencies, civil society, NG@terrational Organisations, and local
authorities.

2.3 Research

Scientific research and education on crocodile ensadion is taking place across the region.
However, not every country in the region is cargyout the same level of investigations and
studies need to be initiated to improve knowledgealh three species in the region, which
would facilitate better decision-making for manag@mand conservation.

2.3.1 Gaps
Several gaps in scientific research were identifiedng the CSG’s™ regional workshop in

2010, including the following:

(i) Poor application by countries of available inforraaton crocodiles;

(i)  Absence of molecular characterisation of crocaosfilecies in West Africa;

(i) Countries do not have geographical distribution snég the West African crocodile
species;

(iv) Poor understanding in the region of population dyica of populations of the different
crocodile species;

(v) Survey techniques are not uniform across the region

(vi) Few wild crocodile management plans;

(vii) Insufficient knowledge regarding ethno-zoology asdcio-cultural perceptions of
crocodiles;

(viii) Countries do not have a crocodile focal point;

(ix) Absence within the region of databases and infdomabn crocodiles secured by
foreign researchers;

(x) Too few crocodile specialists in the region;

(xi) No West Africa crocodile research group existhmitegion; and

(xii) No crocodile research centre exists in any of thentries in the region.
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2.3.2 Activities

Analysis of the actions to take in order to promete conserve crocodiles in West Africa led
participants to identify the urgent need to appaiey individual or focal point exclusively
for crocodile issues, to be located in the WildLfepartments of each country in the region in
order to streamline the various disciplines surdig crocodile management and
conservation.

In order to achieve the objectives of the regiostehitegy, a number of actions need to be
carried out with specific and defined results otpots. The 2 regional workshop adopted a
logical framework approach and identified a numbkrctions, results and possible small
projects or programmes for their implementatiore &enex 3). In addition, the participants
from Benin, Burkina Faso, Chad, The Gambia, Guiard Niger developed a series of
actions to be carried out in the short- and mediem, as shown in the tableAmnex 4.

General Activities
The most urgent need in the region is a better ngtateding of the distribution and the size of

crocodile populations of each species. To this &nsljmperative that surveys are carried out,
together with the following activities:

- Ascertain the current state of knowledge of croleogopulations in each country;

- Keep track of the population dynamics of crocodliles

- Create a network of universities from West Africajng the AUF as a platform, for
the management of crocodiles;

- Define survey methodology as well as the monitooh¢guman-crocodile conflict for
all countries in the region in accordance with B8G’s accepted international
standards;

- Use the IUCN/CSG web site as a central site fotridigion of information on
crocodiles in West Africa,;

- Carry out typology analysis of crocodiles kept aptyvity;

- Define a system to ensure synergy between researahd policy makers; and

- Establish national research support for all coretéya, management, legislation and
policy actions regarding crocodiles.

Species-specific Activities

Species-specific research studies and activitias llave been identified by the CSG and
outlined in the CSG's ‘Status Survey and Consesmatiction Plan’ (& edition, 2010)
include the following:

C. cataphractus

() Re-assessment of IUCN Red Listing (high prigrit

(i) Assessment of population status throughout des Central Africa (high priority);
(i) Studies on ecology and population dynamidaghpriority);

(iv) Studies on intra-specific systematic and papah genetics (medium priority); and
(v) Studies on inter-specific relationships (loviopity).

Osteolaemus tetraspis

(i) Surveys of status and distribution throughout Véest Central Africa (high priority); and
(i) Basic ecology studies on movement and populatiomodgaphy.
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Crocodylus niloticus

(i) Assessment of wild crocodile populations in West @entral Africa (high priority);
(ii) Taxonomy of Central and West African populationiglfpriority); and

(i) Reassessment of IUCN Red Listing.

2.3.3 Actors
Implementation of a scientific research and edooastrategy will involve a variety of

different actors, including University studentssearchers and scientific institutions, local
communities living alongside wetlands, sacred lakes protected areas, environmental
NGOs, Protected Area staff, local and national astriative authorities, artisans working
with crocodile products, and traditional healermgsrocodile products in their treatments.

2.4 Environmental Education

During the CSG's ¥ regional workshop in 2010, delegates noted thatazliles were not
sufficiently incorporated into environmental educat programmes in each country.
Concerted environmental education campaigns taigdtical communities living alongside
crocodiles are needed in order to develop mitigatstrategies against human-crocodile
conflicts. They further considered that, in orderdevelop an ‘Information, Education and
Communication Strategy’, television and radio shobé used more pro-actively in raising
environmental awareness, particularly as there week communication with riverine rural
populations living in wetlands where crocodilesuwrcc

2.4.1 Gaps

(i) Crocodiles were not taken into consideration inseéxg environmental education
programmes in any of the West Africa countries;

(i) Television and radio were under-utilised as medraehvironmental awareness raising;
and

(i) Poor communication at the local level where comitiesilive alongside crocodiles in
wetlands.

2.4.2 Activities

(i) Organise study and exchange visits for rural pdpmria living alongside crocodiles;

(i) Develop specific Information-Education-Communicatitools that can be used across
the West Africa region;

(i) Organise thematic games based on crocodiles forimsenvironmental education
programmes at community level; and

(iv) Develop environmental education documentaries faguson conservation and
sustainable management of crocodiles.

2.4.3 Actors
In addition to those actors listed in 2.3.3 abamdividuals from the media will be involved
in carrying out this aspect of the regional strgteg
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2.5 Sustainable Use

Two main forms of use exist in the region, whick aot necessarily in harmony with national
legislation protecting all crocodilians fully:

(i) direct value — i.e. crocodile skin, meat and troplpting, captive breeding or ranching
(generally unofficial, unprofessional and frequegntiformal), traditional medicine and
use of crocodiles for scientific purposes (researid

(i) indirect value — i.e. ecotourism, socio-culturatiaustomary use (in West Africa, this
form of utilisation has a long history of traditiors of enormous importance and
products are traded without any form of legislativestriction), biodiversity
conservation and scientific research.

Given the high costs associated with establishingctlvalue uses, primarily with regard to
international trade in crocodile skins in accordamith CITES regulations, together with the
difficulties finding markets for crocodile productthe onerous international skin quality
standards, and the uncertain status of crocodiléise region, it is recommended that indirect
value uses would for the time being be the preteratay forward for the entire region.

2.5.1 Gaps
(i) Utilisation of crocodiles takes place in theyien, despite the national legislative texts

prohibiting any harvesting or use;
(i)  Shortage of technical skill in captive breegliof crocodiles;
(i) Human-Crocodile conflict data is lacking;
(iv) Uncertain potential for trophy hunting of pteln animals;
(v) Potential for Ecotourism ventures based onautldes is under-exploited; and
(vi) Lack of information on customary use of crotesl per country in the region.

2.5.2 Activities
In the medium to long term, artisanal and pharn@giohal use, ecotourism options, ranching

or captive breeding for reintroduction purposesl ameview of the CITES Appendix listings
for the countries within the region in order to rpér controlled, sustainable trade in
crocodiles should be considered as possible mearenlmancing the value of crocodile
populations. The following activities should be smiered:

() Artisanal and pharmacological utilisation. Giverattithe sale of crocodile-based
pharmaceuticals has a long tradition in West Afridaspite a lack of legislation
permitting such commercialisation, an in-depth eatibn of the current situation
should be carried out. Following a review of natiblegislation (carried out in terms of
2.2.2 above) new legislation should be developepetonit legal use of crocodiles for
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artisanal & pharmacological use, possibly basegroblem animal control measures or
through captive breeding operations.

(i) Promote and encourage ecotourism ventures, whidleeohomic value to crocodilians,
in and around conservation sites. To offset theafshuman-crocodile conflicts, trophy
hunting of dangerous individual crocodiles, or pative reduction of overpopulation,
should be considered as a management tool.

(i) Initiate a review and evaluation of crocodile pa@idns and conservation efforts across
the region with a view to downlisting crocodilesrit CITES Appendix | to Appendix
.

(iv) Promote rearing of crocodiles through '‘Ranching' ‘@aptive Breeding’ as a means to
restoring wild crocodile populations in those coiast where the species is highly
threatened or endangered.

(v) Commence research on how to improve skin and mesltty| to meet local, regional
and international standards. Ensure participatidn consumers (tanneries) and
veterinarians (for health quality) in the resegsobgrammes.

The CSG’s ‘Status Survey and Conservation ActicenP(3rd edition, 2010) recommends
the following species-specific actions:

Osteolaemus tetraspis
() Evaluation of harvest sustainability in Gabon amel €Congos; and
(i) Determine the captive breeding potential of dwaotodiles.

Crocodylus niloticus
(i) Develop management programmes in those countriasnplg or implementing
sustainable utilisation.

2.6 Management

Current management systems for wild crocodiles/ateally identical across the West Africa
region, where countries face enormous difficulipplying laws and regulations in force. It is
necessary to consider reforms in the internal mhoes of national administrations. In
general, the four pillars of management programares (i) legislation & regulation; (ii)
monitoring of wild populations; (iii) preparationf aeports and evaluation of current
management objectives; and (iv) strengthening otseind application of the legislation.

2.6.1 Gaps
Few, if any, of the countries in the region havecsiic management plans for crocodiles.

Madagascar, although outside the West Africa regdmes have a management plan for
crocodiles.

2.6.2 Activities

The over-riding activity to be carried out is thevdlopment of national management
programmes for crocodiles. Any such managementranogie should be based on certain
basic principles and include the activities dethlbelow:

101



(i)

(ii)

(i)

(iv)

(v)

(vi)

Regular review of the effectiveness of a managemssgramme should, if necessary,
result in respective amendments of the programnjecties. Indicators should be
defined for the programme against which succes®eaneasured.

Coordination and communication between governmemmi@istrations and
management authorities (customs, national poliegennary services, etc) should be set
up or improved. The creation of a Crocodile ManagemCommittee or Working
Group should be considered, to assist with impm@eommunication.

In addition to government agencies, other stakefrslfrom the scientific community
and private sector are affected by crocodile mamagé programmes. A framework
should be established to ensure synergies witretbhdser stakeholders. Multisectoral
(economic, research, legal) consultations shoulddrerened at national and regional
levels to share common interests and concerns.

Establish scientific, administrative and legislatimethods for management of wild and
captive populations — in the event that wild cradopulations are utilised, a
scientific database should be created detailinguladipn data, species present,
distribution information, etc. Quotas could be feetany collection of juveniles and/or
eggs with the option to release a certain numbek bato the wild. In order to
guarantee a successful management programme, eprsacial, cultural data should
be considered, together with the political contgxhe relevant country.

A key element for every management programme ideftne the level at which the
programme will be applied. It is important to catharvests from the wild, from
breeding centres and at markets, from hunting,a@aes and traditional healers. Control
measures required could include registration afers, and auditing product movement
through fiscal controls and audits. Particularrgtten should be given to cross-border
populations. Collaboration and synergy should bebdished between control structures
and stakeholders on the ground, as well as atnatienal borders. Involvement of
customs officials is required, as well as a workeynergy between regional and
international conventions.

Without adequate resources, management programame®icachieve their objectives
and results. Resource users should be urged to firekgcial contributions through
special taxes (collection permits, skin tagging,),etvhich should be used to carry out
activities under the management programmes.

Species-specific actions identified by the CSG®ti® Survey and Conservation Action
Plan’ (39 edition, 2010) include the following:

C. cataphractus
() Draft management plans to implement real-timetgction (including monitoring and
training).

C. niloticus
(i) Study of HCC impacts and mitigation and devehgmt of problem crocodile

management programmes (high priority).

ANNEX 1 — POLICY GAPS AND ACTIONS PROPOSED IN THE SHORT (ST) AND MEDIUM TERM

(MT)
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A.
INTERNATIONAL

Ensure synergy between varioug Regional Coordinatio

States, IUCN

PTF, CSG/AOC

Synchronised

Duplication of Poli . . - . MT . Medium .
uplication ot Folicy international policies Agencies + CSG/AOC decentralised policies
cooperation
B. NATIONAL
1. Identify inconsistencies betwegn
various national policies; redraft
national policies; ensure that
international obligations are Policies are
respected; reviewed
1. Inconsistencyl 2. Secure participation of civil States, PTF and Support of civil
between national  society and territorial groups; | Ministries private  sector Institution | society secured
policies Environment, MT territorial and al
3. Develop a strategy and action p Agriculture, Fisheries local instability | Strategy  and
' ) : iti action lan
for promotion and conservation of communities P
. documents
crocodiles; :
exist
4. Create a joint framework for Effective
management and conservation of consultation
crocodiles network
2.  Weak public Develop a public awareness | States, civil society States, civil Poor Policies  are
dissemination of programme to disseminate |territorial and local ST society, knowledg diffused
national policies information on national policies | communities territorial  and e/understd
local nding of
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communities

crocodiles

3. Lack of resourceg

to apply policies

Request funding assistance frorm
Finance Ministry, PTF, NGOs an
private sector

States, civil society
territorial and loca
communities, an

private sector

MT

States, Civi
society,
territorial and
local

communities an

Availabili
ty of
partners
and non-
motivatio
n of
dprivate

Resources ar

mobilised

private sector | sector
Encourage private sector to set yp
pilot crocodile State Pilot farms
farms/ranches/breeding centres Lack  of| created
4. Weak involvement| transparer|
ivi i Carry out exchange of experienceState + Civil society+ cy / fiscal .
of  civil  society y ge orexp : y oy Exchange visits
organisations between the region and private sector +ST State + Civill pressure oraanised
internationally CSG/AOC Society + Privat¢bad 9
. . + CSG/AOC governang
Develop an I.m‘or.mat|on-Educ:at|or—Etat + Société civile et e IEC
Communication programme | (o privé 1 programme
GSC/AOC developed
. Put in place mechanisms for . State + PTF +tPolitical | Effective
> i Inadequate . p : State + PTF + Civi o . o
monitoring and monitoring and evaluation of . MT Civil Society +|and monitoring put
. . . Society + NGO P .
evaluation of policies policies NGO Institution | in place
al
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instability

Absence | Value chain
6. Poor promotion of| ldentify and develop the value chain of market| promoted
the crocodile . Private  sector /potential
resource chain Private sector / State ST State /

Carry out a market study environm | Market  study
ental available
lobbying

7. Poor

interpretation of data State “

regarding policies Analyse data collected and apply t&tate + CSG/AOC I-MT CSG/AOC . Access td
affecting crocodiles improve crocodile-related policies PTF PTE data
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ANNEXE 2 — LEGISLATION GAPS AND ACTIONS PROPOSED IN THE SHORT (ST) AND MEDIUM TERM (MT)

A. INTERNATIONAL

Research + State + civil soci€

1. Limited | Carry out national status reports on NGO + 10 + territoria National status reporfs
commercialisation of| crocodiles communities +PTF | published
crocodiles  (ranching / Research + State + ciyil
trophy hunting / | Review national legal texts with ST society + NGO + 10 +
ecotourism) reference to CITES Appendix || o _ territorial communities Leaal texts comply with
listing requirements Research + State + civil socigty A gendix ! of cﬁés
+ NGO + IO + territorial Availability of PP
communities +PTF resources
i'frli_c;tetlr:a iizer:t?ir:se (t)cf) V\t/r?:i Encourage States to adhere to |the
i Maputo Convention Research + State + civil societT ~ |Research + State + ciViNil Countries accede to the
Maputo Convention o _ Maputo Convention
+ NGO + 10 + territorial society + NGO + 10 +
communities +PTF territorial communities +PTH
3. Incompatibility  of .

. . |Adapt national legal texts |n ;
national texts with acccl)ordance with ’ international Legal texts are -”
international  conventions ) q accord with
and other agreements conventions and agreements Research + State + civil society Research + State + civil international

+ NGO + IO + territorial society + NGO + 10 + conventions and
communities +PTF MT | territorial communities +PTHK  Nil agreements
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B. NATIONAL

1. Texts are inappropriate
and not in context with the
reality

Révision des textes

Carry out a revision of legal texts

Research + State + civil soci€
+ NGO + [0 + territoria
communities +PTF

Wt

Research + State + ci
society + NGO +
territorial communities +PTH

0 +

Political

iinstability /
survey of texts
not carried out

Legal texts are revised

2. Texts are not developedDevelop new texts in a participatgry - _ T Legal oxte |

in a participatory manner | manner Research + State + civil socmtk?”_ Research + State + ci ISurvey of texts doveloned i !
+ NGO + 10 + territoria society + NGO + 10 +not carried out clop .
communities +PTF territorial communities +PTF participatory fashion

3. Weak capacit to . ' .

implement P chrent Reinforce  human, financial and

legislation material resources Research + State + civil sociegyT Research + State + civiVioPilisation of Capacity is built
+ NGO + 10 + territoria society + NGO + |0 +'€sources

communities +PTF

territorial communities +PTH

107



ANNEX 3 SHORT, MEDIUM AND LONG TERM ACTIONS TO BE TAKEN REGARDING
RESEARCH, EDUCATION AND CAPACITY BUILDING FOR THE WEST
AFRICA REGION

- Ascertain the current state of knowledge| of
crocodile populations in each country

- Create a network of universities from West
Africa, using the AUF as a platform, for the
management of crocodiles

Carry out typologyl

- Draft a questionnaire to collect informatigrnalysis —of — crocodileg

on crocodiles per country kept in captivity

- Define survey methodology as well as the _ Keep track of the
monitoring of human-crocodile conflict fdr Evaluate the potential fqr population
all countries in the region in accordance wfitbrocodile-related dynamics of

the CSG'’s accepted international standardssactivities in West Africa | crocodiles

- Use the IUCN/CSG web site as a central site
for distribution of information on crocodilgsCarry out a technicalf
in West Africa economic  study o
crocodiliculture in the

- Define a system to ensure synergy betwpER?'O"
researchers and policy makers

- Establish national research support for |all
conservation, management, legislation &nd
policy actions regarding crocodiles

ANNEX 4 SHORT AND MEDIUM TERM ACTIONS PER COUNTRY PRESENT AT csG 2'°
REGIONAL MEETING , BURKINA FASO

- Molecular characterisation ¢f

) . - Establish a pilot breeding centre for reseancten
crocodile species

Benin - Human-crocodile interactions Programme (PEEANC)

. Inventory and producg - Monitor crocodile population dynamics

distribution map of crocodilg
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species

- Update existing information o
crocodiles

- Inventory and produc

distribution map of crocodil¢

1%

- Human-Crocodile Interactions

Burkina species
Faso : : : :
- Molecular characterisation of Monitor crocodile population dynamics
crocodile species
- Improve sacred crocodile sitgs
at Bazoulé and Sabu.
- Inventory and roduce . .
o y P . | - Human-Crocodile Interactions
distribution map of crocodil¢
Gambia species - Establish a pilot breeding centre f@steolaemus
- Train National Parks staff andC. cataphractust Kartung
- Development of crocodilg¢
ponds
- Inventory and producge o )
distribution map  of thd - Human-crocodile interactions
Niger .
crocodiles
- Install a breeding centre on the
island of Karey Kopto in Parf
w
- Survey crocodile populations | - Establish a pilot breeding centre for resea
; purposes
Guinea - Improve the area of Baro as|a
site for crocodiles - Monitor crocodile population dynamics
- Survey crocodile populations
- Monitor crocodile population dynamics
- Secure human and materfal
Chad

resources

- Train personnel

- Carry out molecular identification of the crocled
species

rch
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REDUCED EFFECTIVE POPULATION SIZE IN AN OVEREXPLOIT ED
POPULATION OF NILE CROCODILES: MANAGEMENT ISSUES.

Jacqueline Bishopl, Alison Lesliel*, Sven Bourquinand Colleen O’'Ryan2

1Department of Conservation Ecology & Entomologyivgrsity of Stellenbosch, Private Bag X1,
Matieland 7602, South Africa.

2Department of Molecular & Cell Biology, Universiof Cape Town, Private Bag X3,

Rondebosch 7701, South Africa

*aleslie@sun.ac.za

Unchecked exploitation of wildlife resources is aosfethe major factors influencing

species persistence throughout the world today. ignifscant consequence of

exploitation is the increasing rate at which geneliversity is lost as populations
decline. Recent studies suggest that life histoajtst affecting population growth,

particularly in long-lived species, may act to m@de the impact of population decline
on genetic variation and lead to remnant populatiirat appear genetically diverse
despite having passed through substantial demoigrdgaititienecks. In this study we
show that the retention of genetic variation inaatiglly recovered population of Nile

crocodile is deceptive, as it masks the realitg gfgnificant decline in the population’s
effective size (Ne). Repeated episodes of unchebkeding in the mid to late 20th

century have today led to a five-fold decreasehm population’s Ne. Using current
census data (capture-mark-recapture and spotlighintc data) we estimate the
contemporary Ne/N ratio as 0.05 and, in light obtgs that permit the ongoing removal
of adults, simulated the likely effects of geneticft on extant levels of variation.

Results indicate that even if the current effectsiee is maintained, both allelic
diversity and heterozygosity will decline. Our fings have complex implications for
longlived species and our management thereof; grhasis on the retention of genetic
variation alone, whilst disregarding the effectspopulation decline on effective size,
may ultimately obscure the continued decline artthetton of exploited populations.
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RESULTS FROM THE IMPLEMENTATION OF MANAGEMENT PLANS IN
THE Caiman yacareeROGRAM, BOLIVIA.

Alfonso Llobet 1* & Ruth Delgado 1

1 Fundacion Amigos de la Naturaleza (FAN — BoliviBanta Cruz, Bolivia

*allobet@fan-bo.org

The Program of Use of Yacar€giman yacargin Bolivia was developed from 1997
with the participation of indigenous territoriesyal communities and cattle properties,
under a model of harvests of mature males (indalgldigger than 180 cm of total
length). From year 2004 management plans were dgsél in eleven indigenous
territories, two protected areas and one MunidipalVe analyzed the impact of the
implementation of some of these management plantherProgram of Use of the
Yacare, taking in count environmental, social andnemic variables and indicators.
Our results show that the managed populations drégister negative impacts, being
presented in some cases the increase in the pi@poftmature males, the decrease of
the hunt effort and the increase in the values apt@re per Unit of Effort (CPUE).
From the social point of view, systems of agreemeanid conflict resolution were
settled down among the actors of the Program impgothe social sustainability of the
use, as well as the development of local systenmmwofrol that diminished the illegal
hunt over the specie. From the economic point awyithe leathers of yacare
commercialized under management plans improved grae in the market between
200% and 300% of the price previous to the elabmmraand implementation of the
plans, and were carried out a more transparenthiliton of benefits considering the
hunters, local organizations, self monitoring systeand communal contributions. We
consider that the management plans are impactisgiyay the National Program of
Yacare, improving the sustainability of the huntimgthe environmental, social and
economic levels.
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SOME CRITERIA USED FOR CAIMAN MANAGEMENT IN MAMIRAU A
RESERVE.

Robinson Botero-Arias* M. Marmontel*, H. Queiroz', John Thorbjarnarson?

! Mamiraua Institute, Caiman Research Program in @wasion and Management
%In Memoriam

*robin@mamiraua.org.br

The Caiman Management Pilot Project of the Mamir&uétainable Development

Reserve is an initiative coordinated by the envimental agencies of the government of
Amazonas State, which is based on a favorable Egatonment for the use of natural

resources in protected areas. The project is jdtlfy the caiman use for illegal meat
trade and abundance of caiman. However, the absérieehnical criteria and the lack

of scientific study on the production chain and keting strategies, coupled with the
shortage of sanitary laws for hunting of non-tradial species have hindered the
development and structuring of the project.

The most recent caiman hunting event occurred iceBéer 2008. In these activities
the Mamiraua Institute shares the responsibilitiethe application of criteria related to
the caiman extraction. Criteria involved the setattof hunting areas, evaluation of
environmental variables, establishment of quotdsdxen areas, and definition of the
range of lengths for management or of the exclusrdaria.

Nocturnal surveys were conducted before and afteaiman hunting. Before extraction
468 caimans were counted in 52,3 kilometers (8@ aa/km); after the extraction, 234
caimans were counted in 49,5 kilometer (5,0 caikrap/

The caiman captures were conducted in six nightseber 16-22 2008, resulting in
an average capture of 43 caiman per night (SD # Zhd an average time of capture
of 54 minutes per caiman. In total 257 individualere captured (253 black and 4
spectacled caiman). The black caiman was the spefieommercial interest in this

event. The total length of the caiman captured edngetween 1.6 and 3.2 m, and 76
animals (30%) outsized the range established fvaetion. We reported the capture of
35 females, representing 14% of all captured arsmal

The Mamiraua Research Institute implemented a itmgckystem for monitoring the
product (meat and hide) along the production aadetichains.

After this last caiman extraction, it became clélaat the caiman management in
Amazonas State must still be considered experirhesuta requires further scientific,
technological and meat marketing studies.
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STATUS AND CONSERVATION OF CROCODILES IN GABON.

Matthew H. Shirley 1*
1Dept. of Wildlife Ecology & Conservation, Univetiof Florida, Florida, USA

*mshirley@ufl.edu

West and Central Africa is the single most datacdaft region for crocodilians in the
world. Only a handful of surveys have been coretlictver the last 20 years and
virtually no intense studies on crocodilian biolpgyilization, or management have
been conducted. In recognition of this deficit,cein2006 the CSG has prioritized
research and reconnaissance in the region. Asopdhis initiative, Gabon has been
identified as a high priority zone due to a comboraof the expansive, relatively intact
ecosystems, low human population density, and rphediry data suggesting it is a
stronghold for slender-snouted and dwarf crocodiarting in December 2009, | have
initiated nationwide surveys of crocodile populagdhat will continue through August
2010. Surveys to date have been conducted in thbamn Gamba Complex N'gowe
and N’dougou lagoons, including feeder rivers (Nigo Echira, Rabi, Bongo, Nyanga)
and targeted sites like the Lourie Lagoon in Loamgdional Park. Slender-snouted
crocodiles were the most abundant species encedghtesinging from 0.558 — 3.096
ind./km, though this species is limited in disttiobn to the freshwater, forested rivers
and their mouths, not ranging further into coalstgbons. Nile crocodiles were sparsely
encountered, ranging from 0.0 — 0.529 ind./kmegliildue to a combination of wariness
and heavily depleted populations, and critical ingssites for this species have been
identified. Dwarf crocodiles appear to be abundanbughout; though developing a
robust survey strategy for this species is logdiic challenging and should be
considered a top priority. Significant threats tbcd these species include bushmeat
harvest and incidental mortality through confligttwartisanal fisheries. Survey efforts
will be expanded in the dry season (July — Augusten we will assess targeted areas
including the Evaro lakes region south of Lambarddje Dji and lvindo Rivers near
lvindo NP, Ogoué River near Lope and Minkebe NRw] the Mpassa River near
Plateau Bateke NP, amongst others. NGOs and Gabgum&rnment agencies have
prioritized crocodile management recently, and e¢h@se a critical first step to
mitigating the bushmeat threat and developing ptete areas for slendersnouted
crocodile conservation.

Financial Support: AZA Crocodilian Advisory Groufan Diego Zoo, IUCN/SSC
Crocodile Specialist Group,
Mohamed bin Zayed Species Conservation Fund, Cwestéem, Food and Health

Foundation.
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STATUS OF WILD CHINESE ALLIGATOR (Alligator  sinensis)
CONSERVATION IN ANHUI.

Zhao Bd', Gu Changmind, Lin Gaoxing®, Zhu Jialong?

1.Anhui Forestry Department, Hefei, Anhui, CHINA
2.Anhui National Nature Reserve for Chinese albgatXuancheng, Anhui, CHINA

Chinese Alligator(Alligator sinensis)is endemic species and the first class of national
protected animal, one of the 7 most endangeredespamong 23 species of alligator in
the world. Anhui National Nature Reserve of Chin@diggator (Alligator sinensis)is

the last refuge and the only concentrated distobutrea of the wild Chinese Alligators
(Alligator sinensis)How to better conserve Chinese Alligat¢ddligator sinensisyand
stop the declining trend and maintain a stale paipari size and hence to gradually
restore and increase the population is our firgiryy. Through continuous efforts to
enhance conservation and adopt effective protectieasurements, the living condition
and habitat of Chinese Alligatofglligator sinensis)has been improved in a certain
extent.

1. Status of Habitat Protection of Chinese Alligatos (Alligator sinensis)

Since intensive human activities and economic dagreknt, habitat of Chinese
Alligators (Alligator sinensis)has been degraded and decreased continuously that
caused wild population decline. Based on survgyast ten year, the wild population of
Chinese AlligatorqgAlligator sinensiswas less than 150 in 1999 and less than 120 in
2005. How to prevent the wild population from egtion? The nature reserve had
adopted a variety of effective protection measur@mé maintain the wild population
stable and gradually increase and achieved a welaasult. In accordance with the
survey in 2009 and 2010, the number of wild Chinligators (Alligator sinensishas
increased obviously, which is much higher than egrasus in 1999 and 2005. The wild
population of Chinese AlligatorfAlligator sinensis)is estimated up to 150 and has
shown a stable increasing trend.

1.1 To protect, improve and enhance habitat quaktgbitat quality of Chinese
Alligators (Alligator sinensis) mainly include: &tia condition of the water; conditions
of water and surrounding land and hiding vegetatievel of prevention from human
disturbance; abundant prey etc. The nature reseaintained the water area through
reconstruction of dyke, assistance with local ative livelihood as well as deduction
of cutting vegetation and human disturbance. Tharaaeserve artificially put small
fishes, snails and mussels etc into the water $0 m&rease the habitat quality in some
extent that effectively enhanced the conservatidghehabitat.

1.2 To enhance natural hatching. To stop artifitiatching with pick-up eggs and

improve natural hatching by the alligators in thédwTo allow breeding-lay eggs-

hatching-being born-growing up occurred in the wild addition, to strengthen

protection measures during the natural hatchingrd were 817 eggs from 34 nests laid
within the nature reserve in 2003-2009. Of whick 4figators were born naturally.
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1.3 To adopt protection measures for young alligatdlost of the eggs can be
successfully hatched by nature. However visible dtthe wild young alligators was
very low based on field survey in the second ydtar airth. The survival rate is
approved not high. According to relevant study dstically and abroad, the survival
rate of fresh water alligators is only about 2%otder to increase survival rate of the
young alligators, some assistant protection measemés were implemented on the
basis of no change of predatory and other behgvemrsh as measures of preventing
from predators, artificially dig holes to help yauralligators spend cold winter,
artificially feed with small fishes and shrimps bocrease survival rate of young
alligators. The protection measurements were adoptece 2005 to protect young
alligators. The census in 2006-2009 showed thehalrvate increased up to 60% and
above. The assistant protection was approved uwargessful and efficient that may
directly supplement and rejuvenate wild populatbihe alligators.

1.4 To conduct community participatory co-managemmamd assist local economic
development. The habitats of Chinese Alligatordigator sinensis) are almost located
in rural areas where are closely associated wititaltural production. It is impossible
to protect wildlife resources with only the manpowéthe nature reserve. It is essential
to co-work with the communities. Nowadays 15 rurdwnships from 5
counties/districts, 3 state-owned forestry farm,water conservancy management
committees where have alligators distributed hadclkemled community participatory
co-management agreements with local communitieassto improve conservation of
alligators. Through help villages with constructmiitoads, maintenance of dykes etc in
Hongxing, Zhonggiao, Gaojingmiao and so on, thatm@hship between the nature
reserve and local communities is getting more haiows and consistent. The local
communities obtained real benefits from the nat@serve that resulted in active
involvement of the local farmers in the conservatad Chinese Alligators (Alligator
sinensis). This is one of the main reasons thatentiagl population of the wild Chinese
Alligators (Alligator sinensis) stable, restoredlancreased.

2. Status of the Chinese AlligatorgAlligator sinensis)Release to the Wild

The priority of the nature reserve is to protedtvaopulation of the Chinese Alligators
(Alligator sinensis)and allow natural development. Since the wild pajen and
breeding rate is relative low, the population isnsteained to increase. At this
circumstance artificial breeding and release to ulid is one of the most effective
means to rejuvenate the wild population of the E€bnAlligators(Alligator sinensis)
The nature reserve began to implement habitatreg&io and reconstruction as well as
reintroduction since 2006. Now the effects had beggproved very successful. The re-
wild population has been primarily established.

2.1 Investigation and selection of the reintroductsites. Feasibility study survey was
conducted in most potential sites for reintroduttibhe survey mainly focused on three
aspects: (i) the habitat shall be easy for restoratonstruction; (ii) there shall be no
negative impacts to local community; and (iii) eded alligators can be effectively
protected. After review and evaluation, the finaintroduction site was determined
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within Gaojingmiao Forest Farm of Langxi County ftine Chinese Alligators’
(Alligator sinensis) habitat restoration constrantiand reintroduction. The advantages
of this site are: mountain area is relatively langéhe forest farm and many terraces in
the forest. There is almost no human activity iis irea. Besides, vegetation diversity
and canopy coverage is very high in this area pinavides good habitat to Chinese
Alligators (Alligator sinensis) for feeding, breedi and hibernating. After restoration
construction, this site will be a desired habitat€hinese Alligators (Alligator sinensis)
release and reintroduction.

2.2 Reconstruction and restoration of habitat. Hébifor Chinese Alligators (Alligator
sinensis) must have water and land. The recongirueind restoration of the habitat
will mainly build dyke and dig water pool along tledform and reconstruct the site to
meet requirements of alligator’s inhabitant soasestore the wetland condition. Now
over 20 water pools were dug. Restored area is approximate 50 hmz2.

2.3 Release and adaptation of the reintroducedesairlligators (Alligator sinensis).
Success of the reintroduction of the alligatorssubject to their adaptation to the
reconstructed habitat if they can move normallg kiole for wintering and breeding
etc. In 2006-2010, total 33 adult alligators wemdeased to the site for the
reintroduction. Based on monitoring and survey, r@leased Chinese Alligators
(Alligator sinensis) have adapted the new habitagaod condition. A series of normal
behaviors were found and getting more and morensgd as time going.

2.4 Breeding. After several years of release andilding, the released alligator laid
the first brood of 19 eggs in 2008, of which 10 ®geere hatched out successfully by
nature. In 2009, 4 broods of 69 eggs were obsenfadhich 24 hatched out.

3. Findings in the Conservation

3.1 As the growing of the human population, ecomodavelopment such as urban and
rural construction etc also influences the habifet.a result habitat environment of
Chinese AlligatorgAlligator sinensis)s facing serious threats.

3.2 Water allocation for the nature reserve andafgriculture irrigation by the local
communities has direct conflict with the ecologicabter for Chinese Alligators
(Alligator sinensis)especially draught and less rainfall seasons.

3.3 Since the habitat of Chinese Alligat¢adligator sinensis)overlaps with economic
activities by the local farmers, contradiction beén human beings and alligators is still
acute.
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3.4 Since number of wild Chinese AlligatdAlligator sinensis)n the habitats is small
and distribution areas are isolated from each ptpEmetic exchange between different
communities is difficult that causes loss of firengs and problem of genetic diversity
of small population. In addition, small populatidras the constraint of natural
population growth.
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TEN-YEAR ATTEMPT AT CAIMAN MANAGEMENT IN THE BRAZIL IAN
AMAZON.

Robinson Botero-Arias” Boris Marioni?, Ronis da Silveird

! Mamiraua Institute, Caiman Research Program in @&wasion and Management
2 Piagacu Institute, Crocodilian Conservation Progra
%Lab. de Zoologia Aplicada & Conservac&o, Univedsdaederal do Amazonas (UFAM)

*robin@mamiraua.org.br

Research on caiman biology and population dynamidhe Mamiraua Reserve were
first implemented in the 1990s. Results of thegeests indicated high abundances of
black and spectacled caiman and a trend of quigulption recovery following the
decrease in extensive hunting.

During the workshop on Conservation, Monitoring avidnagement of Caimans in
Amazonas (Manaus 2000), the status of caiman popodawas discussed and a
political interest in developing experimental magragnt of caiman generated.

In December 2004, the first caiman experimentak lwas performed, when 61 caiman
(50 black and 11 spectacled caiman) were hunted.rii&in objective was to evaluate
culling and meat processing methods, as well agdmks of the production chain.

The Caiman Management Pilot Project in the Mami@ederve continued in August
2008. This event was directed to the meat tradeiavalved the hunt of 245 black

caiman (4.5 tons of meat). In December 2008, 2&8Kataiman were culled, producing
5 tons of meat and 225 skins. The main objecties thvas testing the skin trade and,
secondarily, the meat trade.

In 2007, a series of research initiatives begarth wihe objective of generating
information on technical criteria for establishiagscientific management program of
caiman, taking into account the historical reatitghe Amazon local people. In Piagacu
Purus Reserve, the BAJAQUEL Project has collecwdvant information about a
simple production line, according to the local extt

The Mamiraud Institute has actively accompanieddbal hunting experimented in the
Mamiraua Reserve, attempting to set up scientificl aechnical criteria for the
exploitation of caiman. A tracking system for moning the product (meat and skin)
along the production and trade chains was impleaaent

Ten years after the beginning of the proposed éxgeital management program, it is
necessary to evaluate the information collectedgamerated to establish guidelines to
consolidate a caiman management program that walum® a proper conservation
strategy and a real alternative for the local peopl
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USO DE HABITAT, ECOLOGIA E CONSERVACAO DE (caiman crocodilus)
EM RESERVATORIO URBANO NO BRASIL CENTRAL.

Victor Botelho Graca Veras Batista 1*, Reuber Albugierque Brandédol
1 Lab. de Fauna de Unidades de Conservacao, Depne-lorestal, UnB.

*victorbgvb@gmail.com

Existe grande caréncia de dados sobre a biologi&rdeodilianos em ambientes
periurbanos. A plasticidade ecologica @aiman crocodiluspermite a ocupacao de
ambientes alterados. Reunimos dados populaciomalS. @¢rocodilusem um grande
reservatorio urbano, para subsidiar sua preserv&dmbalho foi conduzido no Lago
Paranod, construido em 1958. O lago possui quiitrenses principais: Riacho Fundo e
os ribeirdes Gama, Bananal e Torto. As contagetiwmas foram feitas com barco a
motor para percorrer longas distancias, caiaqua menrdas setorizadas em cada foz e
focagens a partir da margem, usada apenas na f&ibdardo do Gama. Em cada
avistamento foram coletados dados sobre uso ddahabbundancia, tamanho e
comportamento dos individuos. Ferramentas espaemaisSistemas de Informacdes
Geogréficas foram usadas para avaliar o padraagsthébdicdo e identificar as regides
com maior intensidade de uso. Usamos testes naoapaicos para testar diferencas no
uso de microhabitats e diferentes comportamentosretatdo ao tamanho. Foram
totalizados 85 avistamentos, concentrados na foRidoho Fundo. Os locais com
maior intensidade de uso foram lagoas na foz deifgib do Gama e do Riacho Fundo,
onde foi feita a Unica captura. Individuos com comento total menor que 60cm
foram avistados apenas na foz do Riacho FundoviStmentos apresentaram padrao
agregado de distribuicdo. Individuos com tamanhoeeit?0 a 180cm apresentaram
maior largura de nicho e maior sobreposi¢cdo deonécim individuos de tamanho entre
60 e 120cm. Houve diferenca significativa no usarderohabitat entre as classes de
tamanho. Profundidade da agua e distancia da margemforam estatisticamente
significativas em relacdo ao comprimento total. @ot de fuga nao foi
significativamente diferente entre as classes deanho. Nao houve correlacdo
significativa entravarinesse o tamanho. Nenhum individuo foi avistado foragda O
uso de caiaque se mostrou relevante para contaggomas de populagcdes muito
fugidias. A foz do Riacho Fundo € o local mais im@ote na manutencdo do.
crocodilusno Lago Paranoa.

Financial Support: Fundacg&o Universidade de BeasilFUB.
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23 YEARS OF BREEDING WITH AFRICAN SLENDER-SNOUTED
CROCODILES (MECISTOPS CATAPHRACTUS)IN ZOO EMMEN , THE
NETHERLANDS.

Eddy Even. Reptilekeeper at Zoo Emmen. the Nethenfals

In 1982 the zoo acquired a small group of Africalen8er-snouted crocodiles
(Mecistops cataphractus) for an African exhibit amdvhich the species formed - and
still forms -the main attraction. Initially, howavethe species was erroneously
considered to be False gharials {Tomistoma schi@g€lther specimens, incorrectly
classified as Tomistoma, were acquired by Aalboog PDenmark), possibly from the
same source. When these started to reproduce bwyaZoo, the mistake was still not
recognized, and the breeding was published as @ssitl breeding of Tomistoma in
publications such as the International Zoo YearkBdo Emmen, three M.cataphractus
were placed in an enclosure together with sevesté@aemus tetraspis. Due to intra-
and inter-specific aggression, the group was sptitl a true pair of M.cataphractus was
formed. This couple had their first clutch of egg4987 and since then it has produced
eggs each year. An average of 30 eggs is laid §249he crocodiles have two sand
beaches in their enclosure, of which one is he#ftaeh underneath. This beach is
always used as the nest site. Eggs are laid overrige female builds a nest from sand
and some leaves, approximately one meter high aondnteters wide. The enclosure
measures 22m by 11 m, the beaches cover’4®m area of 50 is used for
plants/trees, and the crocodiles do not have aogsacto this area. The rest (12Diis
formed by a pool of which the depth is approximated0 cm. Mating is observed in
spring and eggs are laid in summer, from May toustigEggs are incubated only on an
irregular basis. This is dependent on the intevéstther official zoos in obtaining any
offspring. As a result, from nearly 700 eggs, a fioazen have hatched in the 23 years
of breeding. Young M.cataphractus born in Emmen Eawe found their way to zoos
and other facilities around the world, like in Thetherlands, Germany, Denmark,
France, United Kingdom, Czech republic, Spain,dndihailand and Brasil. AlImost ali
hatchlings which hatched before 2003 appeared tofdmeales; the incubation
temperature will be the key to this phenomenonooirse. In 2003, a clutch of eggs was
incubated at 32 C to produce males, but only onenanhatched. This male is
developing well, but his growth rate is lower apested. In 2005, the female hadn't
built a proper nest and as a result it was hardbognizable as such. In September,
however, eggs started to hatch, and the female ataserved digging the young
crocodiles out from the nest, and carrying thenthe water in her mouth. Not ali of
them survived: out of sixteen, nine remained ( $esiand 4 females).
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IMPACT OF WORLD FINANCIAL CRISIS IN CROCODILES SKIN TRADE
FROM SOUTH AMERICA.

Alvaro Velasco B.
Wildlife: products and services. Apartado Postdi®6Caracas Venezuela.

velascocaiman@gmail.com

Abstract

In 2007 the world was affected by a financial srishgain, like during the last two
events in the 90's, the crocodile skin market wiiscted by those crises. The main
impact wasthe reduction of the exports from thedpoer's countries to the United
States, Europe and Asian markets. The prices otrbeodile skins were reduced too.
The present paper tries to evaluate the crisis atnga crocodile skin trade from South
America. The skins produced on our continent aessified as fiot classic skir's
Colombia is the bigger producer with caiman skimsf captive breeding operations,
and yacare from Bolivia and caiman from Venezu&taevaluate the impact, we design
two questionnaires, one distributed to all Southefioan producer countries (including
producers, tanners and traders), and second distdbto buyers in France, Italy,
Singapore and Thailand. Also we consult the WCMa&atdr data base from South
American countries from 2006 to 2009 to evaluaterdports from producers to buyers
countries. At the moment of the preparation of théper, the data of 2009 was not
published; we evaluated only the impact betweer626(2009.The evaluation between
WCMC data, producers-tanners-traders and buyersrtegp different values and
perception, the skin trade and prices from SoutheAra to markets are reduced
between years evaluated. The export reduction me@d% (sellers), 55% (buyers) and
41% (WCMC). The price reduction is 24% (sellers) &6% (buyers).

Resumen

Desde el 2007 el planeta se ha visto afectado parctisis mundial econdémica. Igual
que en dos ocasiones anteriores durante la déedda 80, el mercado internacional de
pieles de cocodrilos ha sido afectado. El princiggdacto ha sido una reduccion en las
importaciones de Estados Unidos, de la Comunidacbpgea y de los mercados
Asidticos, al igual que la reduccion del precidatepieles. El presente trabajo evalla el
impacto de la crisis financiera mundial en el cateede pieles de cocodrilo desde Sur
América, las cuales son catalogadas como pieles clasicas” en el mercado
internacional. La produccién es dominada por piglexiucidas en cautiverio de la
especie Caimancrocodilusfuscusle Colombia, seguida de pieles provenientes de
programas de aprovechamiento de poblaciones sigedeCaimanyacarele Bolivia y
Caimancrocodiluscrocodiluge Venezuela. La informacion se obtuvo a travésate
cuestionarios, uno distribuido entre zoocriadesistairtidores y comercializadores de
los paises productores en Sur Ameérica y otro cqueaiio entre los compradores en
Francia, ltalia, Singapur y Tailandia. También snsultdé la base de datos de
comercializaciéon de la WCMC (afios 2006-2009). Flacto sobre el comercio varia de
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acuerdo a la informacion recabada, los productoeesrtan una reduccion en las
exportaciones del 60%, los compradores del 55% yWEQlel 41%. El precio se
redujo para los productores en un 24% y segundogpradores en un 65%.

Introduction

The Action Plan for crocodiles (Ross 1998) ideatlfiseveral diverse examples of
sustainable use in crocodilians. One of the basmecponents for sustainability programs
is the Economic Feedback, defined asptoportion of the economic returns from use
was retained and used to support monitoring, manegd and enforcement. This was
usually in the form of license fees, export feabuser access chargegRoss 1998).

In Colombia from 2004, the farms can give to Mamaget Authority
“MinisteriodelAmbiente, Vivienda y Desarrollo Tewrial (MAVDT) cash as a part of
their restoration or reintroduce a caiman or babdhnual quota (Rivera et al 2008).
These contributions in money have to be used idiesuto determinate the caiman or
babillawild population status and to determinerdfiatroduction or restoration areas.

The case in Venezuela is different; Velasco & D&aJ1999) explained the different
taxes that have to be paidfor the caiman prograuth tlaeir utilization or returns to the
program itself. One of them has to be used exadlgivor monitoring the caiman
population every year. The other 3 taxes are usedifferent wildlife conservation
programs.

In 1992 during the 11 Working Meeting of the CSG in Victoria Falls, Ziatbve, a
group of experts met inthe workshop on trade issmelsconservation of crocodiles and
noted 6 factors that contributed to the crisis amlye 90s.These factors are: 1) low
demand for product in Japan, 2) poor world econ@hgonsumer resistance to wildlife
products, 4) paucity of manufacturing facilitiesndavide, 5) imbalance of production
and consumption in the USA and 6) ban on wildligele with Italy (Ross 1992).

Woodward et al (1993) described the first analydisnternational market crisis in
crocodile skins, but only for alligator or classikins (not caiman). This analysis was
based on the rise and fall of prices during eafly 6f last decade. Where there price
and the demand of raw classic skin, downloadetiermtarket. Some explanations they
gave to us were mostly based on economic evaluafidemand and supply aspects.

In 1998 during the 12 Working Meeting of the Crocodile Specialist Groip
Singapore, panels of experts evaluated the Woddetrin Crocodilian skins, current
events and trends (Ross 1998),and identified thesds:

a) Market trends: the reduction of price and demaralagsnsequence of high value
classic skin products to a mix of classics and fovaue caiman skin products.
This increases the emphasis on quality of constina¢directly affects the price
and demand for raw skins.
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b) Market prospect: The weakness of Asian currensiggving a competitive edge
to Europe and USA markets. Also, China came torb@ataresting market based
on their low cost of caiman products.

Koh (1998) exposed the factors that affected thmasel and supply of skins in Asia
and the crocodilian industry. The crisis beganunel1997 when all currencies in Asia
(one by one) suffered devaluations that directhecéd the local economies, tourism
and directly impact the crocodile industry and dechéheir products, producing a big
reduction in products to be sold, principally besmathe valueswere higher with other
markets, especially in Europe and USA.

MacGregor (2002) described the structure of thecamtian skin industry from
producers to consumers (fig 1). This structure lags the skins business in term of
demand. For example, if the consumer (destinatorfifial finished articles) does not
buy, the stores maintain the product stocks, affgaihe manufactures and they don’t
buy skins from the tanneries. The tanners, for thason, don’t buy skins from the
exporters, and theexportersfrom the producers. §¢enario affects the market directly,
stopping all transactions in the chain, where tlostrharmed are the producers.

— Consumers —

Retailers

Manufacturers

Tanners
Intermediaries

Exporters

I andholders and

— Crocodilians —
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Figure 1.Structure of the crocodilian skin indusiigm producer to consumers (from
MacGregor 2002).

The goal of present paper is tries to evaluatectises impact on crocodile skin trade
from South America.

Methodology

Two questionnaires were distributed to all South elican producer countries,
including farmers, tanners and traders; and buyerErance, Italy, Singapore and
Thailand, respectively. The first questionnaire saske following issues: Type of
activity, species that work; origin of products; nket and % of sales; trade of products;
date when note the crisis; % reduces sales and;@ation to reduce the crisis impact
by producer, trader and government; % of suppocuservation programs and %
reduction for conservation programs.

The buyers guestionnaire asked: which country seppirocodile skins; type and %
skins purchased; when began reductionin your shgsnéo of shipment reduction; %
price reduction and % conservation program support.

The annual value of exportation from any countrys watained reviewing the Wildlife
Conservation Monitoring Center (WCMC) web site, exsally the information about
wildlife trade. This database is based in all ahmaports presented from all Parties
(countries) in Convention on International Trade&eimdangered Species of Wild Fauna
and Flora (CITES). All information was organized byuntry, year, and import
country, specie and production system.

Results and analysis

The tables 1 and 2 show the farmers, tanners adeérs answers to our questionnaire.
Argentina and Colombia produce and export skinmifranching and captive breeding
program, respectively. Bolivia and Venezuela exflartks from wildlife programs.

The principal markets for Ranching and captive lskids are Europe, USA and Asia.
For wild crocodiles skins is Europe, one tradeAssa and other one USA. Different

kind of products are sales, the most common iedalkins and tanned in crost, less in
percentage are finished skins (colored) or products

124



All producers and traders began to feel the ciisi2008, one year earlier than others,
affecting initially the shipment and consequenthge prices. The shipment sales with
wild skins (Bolivia and Venezuela) were reduced7B$o (50<X>100). The shipments

with ranching and captive breed skins (Argentind @olombia) were reduced by 56%
(20<X>100).The price for wildlife skins were reddday 23% (20<X>25) and ranching

or captive breed skins by 25% (10<X>40).

The principal actions implemented by producers @maders were reduction instaff
personnel, reduction in the production cost, tryilggntifying new markets and
developing new colors in finish skins. The governimdid not implement any action to
mitigate this crisis impact.

The impact in conservation activities directly atfl the contributions in terms of
reducing sponsored program or donations, few irdemd maintain local conservation
programs.

Table 1.Answers from Producers and Traders of iagand captive breed skins.

Colombia Argentina
#C1 #C2 #C3 #C4 #C5 #A1 #A2 | #A3
| Producer x X X X X X X
is
Tanner | X X X X
Exporter| x X X X X
Caiman
X X X
yacare
Caiman
latirostri X X X
Species |g
that work
C. ¢ X X X X X
fuscus
C.
X X X
acutus
15
Markets |Europe | 20 20 latirostr |20 10
and % of is
Mexico 22 X
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Espafia

Italia

Japon

China

Taiwan

Thailand

20

Asia

50

20

USA

40

34

30

90
yacare

40

90

Singapor
e

50

Korea

Argentin
a

10yacar
e 85
latirostr

is

Colombi
a

40

80

Trade
products

Salted
flanks

Tanned
flanks

Wet
Blue
flanks

Salted
tails

Tanned
tails

Finish
flanks
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Other
X X X X
products
S?'ted X X X X X X X
skins
T
qnned X
skins
Fin
|r.1|sh X X X X X X
skins
Date
Jun Jan Oct Sep
h te 2 Aug 2 N F
w en_n.oe Jan 2009 ug 2008Nov 08 2008 eb 08 2008 2008 | 2008
the crisis
%
r tion
eductio 20 35 40 40 95 100 60 | 60
of  your
Sales
% 40
reduction yacare
0 28 10 40 No sale®5 30 40
your .
i latirostr
prices .
is
Reduce Identify
Action o cost, more new
reduce the comm_e r.CI Reduce_ Staff Sold 4 Reducti | Reduce R educt) markets
. . al activity| productio .| better .|ion and
financial reductio on the producti
. and n and market sales |develop
impact ) . n ) offer on cost )
(Exporter) diversifica| personnel prices price |new
P tion finished
products skins
More
. Reduce
control in
. Reduce ) Cost,
Action to productio
reduce the cost, n staff personn
. . I research .| Staff el, Reduce | Reduct| Reduce
financial . |reduction . Reduce . i
: to obtain. . reductio | investm producti | ion producti
impact _|indirect cost
the skins n ent, cost on cost | cost on cost
(Producer . employm
in low and
) . ents and
time pursach
buy roof
) es
material
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Action t .
ction 1o Nothing
reduce the ?
financial Tax and is Nothin
. Nothing | Nothing |reductio | prohibit | Nothing | Nothing Nothing
impact g
n sales the
(Governm
meat
ent)
4US$
Support for each
local Invest in animal
% of programs | water to Through
supported estipulate | managem harvest | private 10 self
conservati by thelent and and 1Qassociati0 0 inicaitiv
on local environm US$ forlon e
programs Authoritie | ent the Azocool
s, CSQ@Gactions original
sponsor parental
stock
%
reduction Through To
for local .
. 0 0 minimu |0 0 0
conservati govern m
on ment
programs
Table 2.Answers from Producers and Traders of gkids.
Bolivia Venezuela
#B1 #B2 #V1 #V2
Producer | x X
Which i
_|c_h 1S your Tanner X X
activity
Exporter | x X X X
Caiman
X X X
Species thgtyacare
work C. Y
X
fuscus
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C.
crocodilus

Markets anc

% of sales

Europe

85

50

Mexico

10

[talia

70

x (50)

lFrance

10

Thailand

50

Asia

15

USA

10

Germany

x (50)

Trade
products

Salted
flanks

Tanned
flanks

Wet Blue
flanks

Salted
tails

Tanned
tails

Finish
flanks

Salted
skins

Tanned
skins

Finish
skins

Date

wher
note the crisis

D

Sep 2008

Mar 2009

Oct08

Jan 08
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% reduction
) 75 50 80 100
of your sales
% reduction
o 25 20 25 No Sales
your prices
Reduce
. Identif r tion . .

Action to dentify productio Discussion

new cost and sales .
reduce  the : with .
. . costumer, |price, develop Not possible
financial government .
. more other  colors any action
impact . to reduce the

commercial and
(Exporter) . taxes

activity manufactured

products
Action to
reduce  the Reduce Reduce
financial personnel |production
impact and cost | cost
(Producer)
Action to
reduce  the
financial Nothing Nothing Nothing Nothing
impact
(Government
% of
supported
PP . 10 0 Inthe pass | O
conservation
programs
% reduction
for
. 50 0 0 0

conservation
programs

The table 3 shows the buyers answers to our guestie. All buyers buy skins from
all Latin America, except Thailand that buy only I@uobia skins. Flank sales
principally tanned in crost and skins only Italyybuanned in crost.
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All buyers began to feel the crisis between Sepani October 2008, only one buyer
answeredduring April 2009. They reduced their stlEptiby55% (40<X>75). The price
was reduced by65% (20<X>80).

All buyers interviewed are Crocodile Specialist Gvasponsored, and only one reduced
its contribution by 100%.

Table 3.Answers from buyers Latin America skins.

Singapore| Italy 1 France Thailand | Italy 2

Argentina X
Which countriegBolivia | X X X X
supplies -
crocodile skins toBraZII X
us? Colombia| X X X X X
VenezuelaX X X X
Salted
flanks
Tanned
flanks X X (15) X (90) X (80)
Finished
flanks
Salted | X (10) | X (100)

Types of SkinsSkins

we buy and by
percentage?

/Tanned

SKins X (10) X (20)

Finished
skins

Salted
tails

Tanned
tails

Other
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products

When do you
begin to reduc
your shipments?

W

Sep 08 Sep 08 Apr 2009 Oct08 Sep08

What is
percentage
reduction
shipments?

the

50 80 50-100| 40 50

in

What is the
percentage drop
in prices?

10 - 30 80 50 20 - 40 20 - 30

Your company i$

a CSG sponsor? ves

Yes Yes Yes Yes

What percentage
reduction is you
CSG support?

o

100

Table 4 shows the annual flank trade produced fvaldlife programs from 2000 to
2009 from the WCMC species trade database.Thegawstt is in the period selected,;
only Bolivia and Venezuela continued put flank®itite international market. Paraguay
is underMoratorium, and Argentina and Guyana introduce small quastitNicaragua
only exported flanks in 2000.

Another observation is that Bolivia increased tRkpagt quantities, especially in 2007
and 2008, date when the producers and tradersteepthre beginning of the financial
world crisis in their questionnaire answers. Theector Venezuela is different; export
reduction began in 2007, a year before the tragjgsrt the crisis.

Table 4. Annual wild skins trade by country andcspe

Venezuelg Paraguay| Guyana |Bolivia |Nicaragua|Nicaragua ?:)J'[ZI
(caiman) |(yacare) |(caiman)|(yacare)|(fuscus) |(caiman) -
Wildlife
2000 49.969 13,000 679 4,116 9,716 327 77,807
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2001| 34,193 5,585 395 49,360 89,533

2002( 28,130 16,177 2,510 67,43% 114,252
2003(63,272 5,862 3,000 81,18¢ 153,314
2004({107,076 620 101,456 209,152
2005(63,403 1,300 78,158 144,075
2006| 81,631 1,740 40,138 125,712
2007| 36,242 16,205 | 94,401 153,309
2008| 34,775 18,010 | 102,943 155,728
2009( 27,906 23,000 | 37,926 88,832

Table 5shows the skin trade information from ranghand captive bred obtained from
WCMC species trade database. All countries showeediation of their annual skin

exports, from 2007 to 2009. This observation iagneement with the answers obtained
from producers and traders of these countries.

Table 5. Annual ranching and captive breed skiadetby country and species.

Panama| Colombia | Colombia | Colombia|Brazil |Brazil Argentina |Argentina igtt:al

(fuscus)| (caiman) |(fuscus) |(acutus) |(yacare)|(caiman)|(latirostris) | (yacare) Farms
2000] 10,150 607,918 1,750 6,500 626,318
2001|10,325 646,693 | 100 3,245 88 660,451
2002/16,198 | 692 551,313 3,372 90 571,665
2003| 14,364 522,238 | 193 11,155 165 548,115
2004| 33,484 673,998 6,433 100 714,015
2005| 4,792 4,431 640,715| 128 0 991 1,214 652,271
2006| 2,210 4,990 870,183| 7 5,672 875 2,203 886,140
2007| 25,175 | 4,000 833,751 85 10,254 1,125 6,761 881,151
2008| 3,881 587,284 | 416 7,016 877 3,539 605,866
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2009

1,990

385,583

409

6,567

337

10,044

404,390

Table 6 shows the percentages of the reductiomank$ or skins in trade by country
and species.The main reduction value for the regd26.33%. Ranching and captive
bred skins show the more impact of the financiaisthat wildlife flanks, reduction of

30.41% vs. 1.48%.

Table 6.Reduction percent in trade by country geties.

o %
Total % 0 reduct | % % % %
% % reduct |.
flanks reduct |. ion reduct |reduct |reduct | reduct
) Total |reduct |. ion . . . .
& skins reduct |ion ion Argen Argen |ion ion ion ion
exporte |. Colom _g tina Pana |wildlif |Bolivi |Venez
ion farms i tina )
d bia latiros | ma e a uela
yacare | .
tris
200 |1
6 011,852
200 |1 -
. 034,760 -2.26 | 0.56 4.19 135.20 55.60
200
3 780,624 24.56| 30.85| 29.56 47.6b 22.04 8458 -11-82.39| -20.48
200 495 400| 38.54| 33.54| 34.34 61.57 | 48.72 | 47.19| 62.71] 36.09
9 , ) ) 34183 91| ) . . )

For ranching and captive bred skins, Panama shiosvbiggest reduction. This country
we can considerer as a tanned country, becauseptst from Colombia most of the
skins are tanned and put into the internationaketar

Argentina exported small quantities of its skingt pacare skins were more affected
thanlatirostris (47.66% - 22.04%). One probablesoeais thatC. latirostris is

considered more like a “classic” skin than othanslor flanks produced and exported
by Latin America countries.

Colombia,

the country

that

put

more

skins

in

thetenmational

market,

reducedexportations in 2008 around 30%. The marketg affected are Singapore and
Mexico, around 50%, France (80%) and Japan thajhiakins in 2008.
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For wildlife flanks the reduction was less than 2¥%we analyze the Bolivian and
Venezuelan cases, we can see that Bolivia reportegases in exports between 2006 to
2007 and 2008 (see table 5). The explanation ®ishthat they maintain agreements
with international traders that are impossible tealk, and thus sold all inventories. In
the questionnaire, Bolivian producers and traderswared that they began to be
affected in September 2008 and March 2009. If weregiew the trade information for
2010, when it's available, is possible the obsemedduction of its exports.

Venezuela showed a big reduction between 2006 &a¥ 455.60%) and small

reduction in 2008 (4.05%). The main reason is itaual productions, which were
reduced from 70,000 in 2005 to 8,000 in 2008 (M=a2008). All flanks sold during

the last two years came from inventories of onddraand in 2009 only sold around
3,500 salted flanks. The other tanners and tratldraot sales flanks during the last two
years for price reasons.

Final considerations

All of the information presented in this study slsow real impact in crocodile flanks
and skins trade from Latin America. One countrgnzre is affected thanthe others, and
same situation is truefor the different species.

Not all flanks and skins are used for the sameymts] it depends the size and species.
For example, for watch strapssmall alligator skans usedC. c. fuscusskins andC.
yacare small flanks, but the watch industry still expeged a slowdown which
continued in 2010. The result is not market foril.@&merica products. In Louisiana the
farmers reduce the eggs collection like actioneduce the impact of their download
sales.

The economic crisis affected the cashflow in USKeaing the boot market from
Mexico and theC. c. fuscusshipments. The same situation we find with handbag
industry, directlyaffecting the Colombian farms d@ratle.

In the Asian market, we see that Japan is the doshtry to recognize the recession,
and the reduction in the luxury crocodiles marRdtailand has internal conflicts that
directly affected tourism and reduced their sales.

Also we identify the same picture for shoes and belustry in Europe that use big
caiman flanks.

What can we do? In the questionnaire, all peoplesalbed expressed that their
governments do not take any action; they reducdymton cost, reduce staff and try to
identify new markets. Also some began to producistied flanks and skins, and others
are using their flanks or skins to produce finabdurcts like belts, wallets, shoes and
bags.
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Only Venezuela reduces their annual harvest qustddmestic issues. The rest of the
countries continued producing the same annual $lamrkskins quotas, increasing their
inventories.

Future? In USA the citizens involved in alligatoogram (Louisiana and Florida) made
the decision to reduce their egg collections anldl \Wwunt. The principal impacts of
these actions will be a reduction in skins duringyva year period(for egg collection)
and a small amount of skins for this particularry@ar the wild hunt).

Both impacts could be help the Latin America flaaksl skins market in a middle time.
| hope so.
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ABSTRACT

Colombia has a national program exploiting caim@@aiman crocodilus It is based
mainly on the brown caiman subspeci€s €. fuscup but includes some spectacled
caimans C. c. crocodiluy The two subspecies have similar morphology aedoéien
mixed for regulatory purposes. The national regotaprogram imposes size limits, in
terms of the total length (TL) of skins and spec#kin pieces (flanks, tails, throats) that
can be legally exported. Through CITES, these 8imés thus become part of the
international regulatory system. However, the retethip between skin measures and
the size ofC. crocodilusfrom which the skins came can be complicated byrtring
and cutting, sometimes to meet market demands,bgrghrinkage and expansion in
various stages of preservation and tanning. In #tigdy, basic measures @.
crocodilus were taken on 276 farm-raised animals when freshijing. Detailed
measurements were then taken on their skins (wdradesectioned) at various stages in
the preservation and tanning process. Becausdéigamputations are common @.
crocodilus snout-vent length (SVL) was used to predict an@ad TL (TLST), which

is the total length of a freshly cullgd. crocodiluswith a more or less complete tail.
Predictive relationships were then developed with$T as the dependent variable and
various experimental skin measures, mostly usiggession analyses. The same skin
measures were taken on raw salted, wet blue, @mosed and finished skins. Formulae
for predicting TLST from all skin measurements tal® each stage of tanning are
presented, along with mean correction factors tmaat for shrinkage and expansion in
the different stages of preservation and tanninge @oal was to find the most accurate
predictors of TLST, but another was to ensure egusitwere presented that could be
used to predict TLST from pieces of skin and leatiée overall goal was to assist
Colombia in its efforts to adapt and refine the o§eize limits in management, and
thereby assist the Parties to CITES in their efftotassist Colombia in enforcing those
size limits.
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ISOTOPIC FRACTIONATION OF CARBON AND NITROGEN IN TH E
BROAD-SNOUTED-CAIMAN ( Caiman latirostrig.

Thiago S. Marqued *, Luis A. B. Bassetti2, Neliton R. F. Laral, Luano M. Verdadel, Plinio B. de
Camargol
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The natural variation of isotope ratios is usefutliet studies, because in a food chain
the consumers tissues reflect their food compasitierawford et al., 2008). However,
in this kind of study we need to consider the ipatdractionation (i.e., change in the
isotope ratio due to the discrimination of one aget over another) that occurs in natural
processes such as evaporation, burning or any oietghbathway (Farquhar et al.,
1989). Studies about this issue are practicallyermtent for Neotropical crocodilians,
therefore, this study aims at the description efrtragnitude of isotopic fractionation of
carbon and nitrogen between diet and tissues obithad-snouted-caiman. In order to
achieve this goal we determined the isotopic rasfosarbon and nitrogen in 20 samples
of each nails and skin of 20 captive animals andakfiples from their diet (e.g. chicken
necks grinded). The averagé®’C and™N for the diet was -19.41 %o and 4.11 %o,
respectively. There was no significant enrichmdmail §*°N (0.03 %o) and skin (0.19
%o) in relation to their diet. However, there wasearhancement of the skin (2.97 %o)
8°C and the nail (1.9 %) in relation to the diet. Ttiwsues of an animal kept in
captivity under constant diet may have differentapic ratios, because the isotopes can
fractionate differently (Tieszen et al, 1983). Tén@sechanisms of fractionation between
diet and tissues are not yet fully understood @ial., 2009). Therefore, the differences
in isotopic fractionation provide the basis foreirretation of isotopic patterns in the
broad-snouted-caiman, especially in future studieslietary reconstruction of wild
animals.
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The black caimanMelanosuchus nigeris well known throughout the Amazon Basin, once
considered an endangered species it is now commabundant in reserves of white water
(Mamiraua), black water (Rio Negro), and clear w@igio Trombetas). Published studies on
the stomach contents and feeding behavior have remmeverlooked turtles in the diet of
this species, but they do include vertebrates, Ijnéish, but also frogs, birds, mammals, and
invertebrates. Here we are reporting our first habdervations of black caimans predating
turtles:1Peltocephalus dumerilianushen it was caught in a fyke net in a black water
tributary of the Rio Negro; 2Podocnemis erythrocephalahen it was caught near the
surface in a trammel net in the Rio Arirara, a cleater tributary of the Rio Negro; 3)
Podocnemis expansalult female as she was leaving the clear wateTRimbetas to nest on
a beach; 4Podocnemis sextuberculat¢hile she was nesting on a beach in Lago Erepicu, a
tributary of the Rio Trombetas. These predationnevevere not accidents or opportunistic
feeding. These caimans were specifically searcfangurtles. We watched as the caiman
swam slowly along our trammel net and did not agteto eat any of the five fish species
available in the net, 28.8 kg of fish was passedobyhe 0.8 kg turtle. For over 20 years one
of us watched a large, 5m, black caiman patroltimg turtle nestingbeaches, thinking that
maybe it captured and ate smaller species of syrtietil we saw it take an adult female of
18kg Podocnemis expanss she was leaving the water. Another black cailefarthe water

at night and crawled several meters onto the béadevour a nesting. sextuberculata
These specific events suggest that black caimassfgally prey on turtles to a much greater
extent than has been suggested in the literaterbaps because the stomach flushing studies
did not include large adult black caimans, turike=re not found in the diet of this species
previously.

Financial Support: CNPq, CI, WWF, FAPEAM,WCS, toRC
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USING STABLE ISOTOPE ANALYSIS TO REVEAL ONTOGENETIC DIETARY
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The Nile crocodile, a keystone species in the aqeabsystems they inhabit, undergo a 3 - 5
order of magnitude increase in body size duringrtliespan. This dramatic shift in size
coincides with a change in resource and habitatwseh influences the strength, type and
symmetry of interaction with other species. Idgmtify the different resource-use size classes,
that may even correspond to different ecologicatcgs groups, is imperative for the
understanding and conservation of this and otheeoctilian species. Using a unique sample
comprising of 251 Nile crocodiles from the Okavarigelta (Botswana, Southern Africa),
ranging in size from hatchlings (35 cm TL) to largaults (4.5 m TL), we illustrate how
carbon and nitrogen stable isotope analysis okestisgue can be used to identify ontogenetic
dietary shifts. Carbon isotope ratios differ amqmgy species that use C3 and C4 food
chains, while nitrogen isotope ratios differ withprey species relative to the trophic position
they occupy. We also show how these dietary shifirespond to changes in skull
morphometrics. Our findings are validated by adi@mparison with results from a dietary
study undertaken on the same crocodile populatyoméans of the more traditional stomach
lavaging technique. We demonstrate how stable psotmalysis is well suited as a quicker,
easier and less intrusive alternative to currenthods used to determine crocodile dietary
shifts by means of stomach flushing of live animalsgut analysis of culled individuals. The
potential of this technique to identify the contriion of specific prey species to crocodile diet
is also discussed.

Financial support: Claude Leon Foundation and Baf#tch.
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Parental care (e.g., nest opening, guarding, defefisyoung) has been noted in captive
groups of Indian ghariabavialis gangeticusbut its occurrence and significance in the field
have not been documented. Behavioral interactwdraglults and young have been observed
and recorded photographically during nesting (Apahe 2009-10) and subsequently in the
riverine population inhabiting the National ChamBainctuary, near site of mass mortality in
2007-2008 in north India.

Preliminary observations in undisturbed settingdicate that: 1) hatchlings remain closely
associated with each other, typically with nestesairom the same clutch, 2) groups of
hatchlings from nearby nests are usually closeboa@ated, forming larger assemblages,
numbering >120 young, 3) one or more adults, presumed thé@arents, are often in close
proximity, 4) these presumptive parents includéhbsexes, large males (>5m totl., with
distinct ghara) as well as nesting females (>3nf),t&) hatchlings are gregarious, and
associate with attending adults, and attendingtsidulent toward hatchlings, 6) hatchlings
vocalize when grouping, 7) attending adults commatei with young with visual displays

and/or acoustic signals, and 8) some attendingtsadyppear ready to defend young
approached closely by observers. Although thisesaf adult-young interactions is most
apparent immediately post-hatching (~ 6-8 wks)selassociations of young with each other
and with attending adults have been observed abBthm, and may persist throughout a
hatchling’s first year.

In gharial, biparental care, and in particular pzé defense of young, may be the usual
condition for this unique crocodilian lineage. Taestudies are directly relevant to
management issues (what is best age to releasklings®?) and/or conservation concerns
(what water levels/depths are critical for rivemnectivity, movements to and from nesting
areas, as well as required for survival of young®ese observations also help us understand
the evolution of parental care (why do one andfothkparents care?), and its ecological
determinants (e.g.,energetic cost /benefits, matys¢em, paternity).

Financial support: San Diego Zoological Park, Zo@ahd, Ocean Parks Conservation
Foundation, The Rufford Maurice Laing Foundatiomeweland Metroparks Zoo, Crocodile
Specialist Group, I.U.C.N.
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The slender-snouted crocodiléMécistops cataphractlisis considered the least known
crocodilian in the world. Until now, only a singktudy (e.g., Waitkuwait 1982 — 1987) has
been undertaken to understand aspects of its baslogy, and even that focused largely on
breeding biology. Since the 1980s, the limitedveyrdata on crocodile status in western
Africa have suggested thafecistopsis in decline and in serious need of management
intervention. | have undertaken to study managémetevant aspects of the ecology of this
species, specifically movement dynamics, habitécten and reproductive ecology, to
facilitate the establishment of conservation measurTo date, 30 radio transmitters have
been attached to individuals ranging in size frath-12.75m. Preliminary analysis suggests
that movements are largely controlled by waterliewbough individual home range sizes are
quite small. Habitat preference appears to vargdy and size class. Data collection will
continue over the next 8 months and focus on bioddcale, daily movements and annual
home range and dispersal. Four nests were fouddbkrod samples were taken from all
hatchlings and, in two cases, the attendant femakasalyses are underway to genetically
determine aspects of the mating systenMetistops including paternal contribution. This
study will complement nationwide survey efforts idaed to establish at least one protected
area specifically for slender-snouted crocodilesemwation in Gabon.

Financial Support: AZA Crocodilian Advisory Groupan Diego Zoo, IUCN/SSC Crocodile

Specialist Group, Mohamed bin Zayed Species CoatsiervFund, Conservation, Food and
Health Foundation, Fresno Chaffee Zoo, Riverbards ahd Gardens, Cleveland Metroparks
Z00.
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AGE STRUCTURE AND LONG TERM SITE FIDELY OF NESTING AMERICAN
ALLIGATORS ( Alligator mississippiensisIN COASTAL SOUTH CAROLINA, USA: A
PROGRESS REPORT.
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ABSTRACT: This is a status report on the first two years dbwa-year study. Aspects of
American alligator Alligator mississippiens)s population dynamics have been widely
studied, particularly fecundity. However, the ldngif time female alligators remain in
reproduction is unknown and this may have a prafourfluence on population growth
potential. To investigate this parameter, we raaaot individually marked female alligators
at their nests in 2009-10, and herein report oncdgeesting females based on estimated age
at first capture from growth curves and lengthiofet to most recent capture. We located 45
active alligator nests during June 2009-10 on thevkey Wildlife Center in Coastal South
Carolina. Mean clutch size was 46 and early indohatlutch viability was 92%. We
captured 32 of the attendant females between Jaaed July 15. Sixteen of these were long-
term recaptures. Time between initial capture axhpture ranged from 16 to nearly 30
years. Seven recaptures were located witlli@0 m of first capture site; five were located
within 300 to <1000 m of first capture site; andrfoevere located within 1.2 km to 3.3 km of
first capture site. Estimated age of recapturedafemranged from 15 teb3 years. Fifty-six
percent of captured females were estimated at €36syand 44% were estimateda0 years

of age. Twenty-eight percent werd0, with three of those being >52. Twentyeight patc
were <22 years of age, indicating substantial fematruitment for nesting on the study area.

INTRODUCTION

In 2008, the South Carolina Department of Naturasdirces (SCDNR) initiated a public
hunt, allowing permits to harvest 1000 Americangatiors Alligator mississippiens)s This
harvest, the first opportunity for the general pubd hunt alligators in South Carolina in over
50 years, is an attempt by the State to manageualai®mn estimated &t100,000 (Butfiloski
2008a).

In 1995, South Carolina implemented the Privatedsadarvest Management Plan, 55 which
utilizes the alligator resource on privately ownveetlands (Butfiloski 2008b). This plan has
recently been modified to increase participationrréntly 39 properties in nine counties and
including over 48,583 ha are enrolled in this pamgr(Butfiloski 2008b). Alligators were
over-harvested during the 1950s and 1960s leadiruprnicerns about their conservation and
classification as endangered in 1967 by the U.Sh Bind Wildlife Service (Neal 1987).
Amendment of the Lacey Act in 1970 to include resti which prohibits the interstate
shipment of illegally taken wildlife, is generalbihhought to be the turning point in the
recovery of alligator populations (Hines 1979, Jaand McNease 1987). Since 1970, there
has been a gradual increase in the South Cardligatar population (Neal 1987), as well as
an increasing nuisance alligator problem. Earlygoes were directed toward evaluating and
relocating problem animals. However, this apprdaetame unwieldy as problems increased.
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Beginning in 1988, alligators were controlled usiagTrapper Agent Program and were
usually killed. There has been controversy ovewréwstr sustainability of vertebrate animals
that have long generation intervals (Congdon efl@94). Both private and public alligator

harvests in South Carolina were designed to beaisiadtle. The Private Lands Harvest
Management Plan has been based on harvest steagweloped for intense harvest in
Florida (Woodward et al. 1992) and Louisiana (Joagieal. 1977). Harvest rates for Florida
and Louisiana alligators in the more southern pértheir range may not be applicable in
South Carolina, because age at sexual maturitylliga#rs is thought to be primarily

dependent on size. South Carolina is near the eortextent of the alligator’'s range, where
growing seasons may be shorter and growth ratesesloesulting in a longer period to reach
sexual maturity, and thus in a slower populatioowgh rate. Age at sexual maturity, nesting
frequency, and length of time females remain inragdpction may affect the population

growth rate (see Dinsmore and Johnson 2005 foewgviMaximum sustainable harvest rate
of a population is a function of intrinsic poputatigrowth rate (Caughley 1977). Population
harvest modeling is an instructive first step ined@ining sustainable harvest rates (Nichols
1987). Aspects of crocodilian population modelisgch as female fecundity and fertility,

have been widely studied (Wilkinson 1983, Joaned BitNease 1987, Woodward et al.

1992). However, the length of time female alligatogmain in reproduction is unknown, and
may have a profound influence on population grokatles (Nichlos 1987). This parameter is
essential for calculating net reproductive rateféanale alligators, or the average number of
female offspring produced by each female in a patpr during her lifetime (Johnson 1994).

An intensive female alligator nesting ecology stueds conducted during 1979-1983 on the
Thomas Yawkey Wildlife Center (YWC) in South Canali (Wilkinson 1983). Alligators
have been protected from hunting on the YWC forrlgeB00 years. The relatively stable,
non-hunted population of alligators on the areataos several long-term groups of marked
alligators, many of which have been marked for o8@ryears. This presented a unique
opportunity to examine age-related fertility inigditors. To investigate age-related fertility,
we captured female alligators at nest sites onYMEC and examined the early-incubation
viability of their clutches beginning in 2009.

STUDY AREA

This study was conducted on the South Island andszad portion (6,033 ha) of the YWC,
a SCDNR managed wildlife refuge, located on themoentral coast of South Carolina. The
YWC is situated between the Winyah Bay and Northt&a River estuaries (33° N.). Mean
tide range at the YWC is 160 cm with a spring tidage of 134 cm (NOAA 2010). The
dominant vegetation in the surrounding tidal mag&b24 ha) is smooth cordgraspértina
alterniflora). Managed impounded ponds (1,012 ha) were tygicakhintained at a water
level of ~60 cm in depth and were vegetated witlugeon grass Ruppia maritima
interspersed with giant cordgrass ¢ynosuriodey saltmarsh bulrustsgirpus robustys and
smooth cordgrass. Water salinity in impoundmentgyed from O to 35 ppt, depending on
weather and management practices. Historically,YM& has been maintained as a wildlife
sanctuary both privately and then by the SCDNR.
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METHODS

Helicopter surveys, flown at seven-day intervakstedmined the location of alligator nests.
Nest sites were plotted on aerial maps to faaditalocating nests on the ground. Once nest
sites were confirmed on the ground, GPS coordina&s recorded for each nest. Additional
nests were occasionally found by driving along ésvand by walking to known nest sites. To
determine egg viability, eggs were inspected afgroximately 5 days of laying. All eggs
were removed from the egg cavity and placed inrgainer atop nest material where they
could be viewed at one time. To avoid rotating efgygms their original position in the nest,
the upper surface of each egg was marked with emgeent marker. Egg viability was
determined by transillumination using a battery-pozd LED flashlight under dark
conditions created by covering the eggs and obsesita a nylon raincoat. Eggs were
recorded as “banded alive,” “unbanded,” or “bandedd,” and then replaced into the nest.
Habitat description was recorded for each nest.dieralligators were captured only after
oviposition. When females were present at the siéstand aggressive enough to approach,
they were captured using a self-locking cable satteehed to the end of a telescoping 3.7 m
fiberglass pole. Otherwise, walk-through snare dragre used to capture less aggressive
females during their routine post-nesting attendaiWilkinson 1994, Cherkiss et al. 2004).
In 2009, snare traps were also set during the gpaiceegg hatching in an attempt to capture
females not captured shortly after egg-laying. V¥suaned that the eggs were laid by the
attending female, as offspring genotypes are ctargisvith maternity by the female guarding
the nest (Davis et al. 2001).

Measurements taken for all alligators included Howt length, tail girth, snout length, snout-
vent length, and total length (TL). We identifiedepously marked alligators by 57
examining notched tail scutes and clipped toesurimarked, we individually marked
alligators by notching dorsal tail scutes (Chabréé&63), and inserting passive integrated
transponder (PIT) tags subcutaneously into thet mgasseter. Females were subsequently
released at their capture site. We compared readroscaptures with earlier capture records
to determine growth (if any), elapsed time betweaptures, and distance between capture
locations. Salinity of water in the nearest guamdehto nests was taken using a Leica
temperature compensating salinity refractometer.

We used digital map images to determine straigig-klistance between capture sites of
females using Google Earth mapping technology. Age-relationships of female recaptures
were determined using growth curves developedezddr the YWC (Wilkinson and Rhodes
1997). When growth occurred between initial captawed first recapture, a size—age
relationship was determined by applying these gnawtves at initial capture (Wilkinson and
Rhodes, 1997). We then added the interval betwesinrécapture and last recapture to the
age at capture to estimate the age of the femiateeite was no discernable growth found
between capture and recapture, we assumed asyongtotvth had been reached at or before
initial capture. On average, it took 24 years faméles to reach mean asymptotic size (251
cm TL) on the YWC (Wilkinson and Rhodes 1997). Wiled time between capture and
recapture to 24 to establish an estimated minimgendd these recaptures. As asymptote is
approached, estimate of mean age becomes lessatcouith a tendency to underestimate
age.
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Variable water levels (Joanen, 1969) and otherofactan affect the frequency of annual
nesting. Thus, mature female alligators may ne$y once every three to four years on
average (Wilkinson 1983, Woodward et al. 1992)haltgh this paper reports data from two
nesting seasons only, this study is ongoing antimdlude at least four nesting seasons to
maximize the opportunity for capturing differentmked nesting females.

RESULTS

We located 45 active alligator nests during Jun@92l0 on the YWC (Fig. 1). Five nests
were depredated before we obtained clutch infonaflhe remaining 40 nests had a mean
clutch size of 46 eggs, and a mean clutch viabiity92% (Table 1). We captured 32
attending females between June 16 and July 15 {le#tts combined). Sixteen of these were
longterm recaptures, ranging between 16 to neadlyyé&ars between captures. We were
unable to capture females at the remaining eigbiisria September 2009 during the hatching
phase of incubation. One nest hatched prior tofost visit in September, and predators
destroyed five clutches (two in early incubationd dhree near the expected hatching date).
The two remaining intact nests hatched, apparemtithout female involvement. In both
cases, the hatchlings vocalized a minimum of fiagsdbefore emerging on their own and
going to the nearest guard hole. Mean clutch sizligators estimated to be >40 years old
was slightly 58 above average (48) with an egg ikglof 92%, whereas clutch size of
females estimated to be <22 years old was 48, avithean egg viability of 95%. There was
little discernible trend in clutch size with changeestimated age (Fig. 2) or change in TL of
maternal female alligators (Fig. 3).

Seven females were recaptured at nest sit€® m from their first capture site; five were
recaptured 0.3-1.0 km from their first capture;sated four were recaptured 1.2-3.3 km from
the first capture site. Time intervals between geptind recapture were 16 £ 4), 17 (=

5), 28 o= 3), 29 = 2), and 301{ = 2) years. Estimated ages of all nesting females32)
were <22 years (31%), 22- 34 years (34%), and >#0sy(34%), with three of those being
>52 years old. While most recaptured females waggnally captured along trails leading to
and from impoundments, three were first capturexdests 30, 29, and 17 years prior to their
recapture at nests during this study. Estimatedodgdl recaptures, ranged from 15363
years. Eight of these females had not grown in ificesfirst captured: one for 29 years, one
for 28 years, four for 17 years, and two for 16rgedig. 4). These were determined to be
actively nesting females with viable nests at estéd ages of 4n(= 1), >40 (0 = 5), and
>52 (h = 2) years.
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Fig. 1. Locations of alligator nests on Yawkey Wikl Center, South Carolina during
2009-10.

Fifty-six percent of captured females were estimate<30 years of age and 44% percent of
captured females were estimated>a0 years of age. Twenty-eight percent wed®, with
three of those being >52, and 28% percent werey€2?s of age, indicating substantial 60
female recruitment for nesting on the study area.
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Table 1. Mean clutch size and egg viability ratasAmerican alligator clutches sampled in 3

states. Egg viability for this study was estimadedng early (<20 days) incubation.

State Location Reference Period #off Mean Egg
Clutch Viability
Size (%)
South Yawkey | This study| 2009-10 40 46.2 92
Carolina wC
South 3 locations | Wilkinson | 1979-83 203 44.2 NA*
Carolina (1983)
Florida Central | Woodward| 1983-86 682 44.8 48
et al.
(1993)
Louisiana | Rockefeller Joanen | 1965-68 n.a. 38.9 NA
Refuge (1969)
Florida Northcentral Deitz & 1974-77 67 37.4 NA
Hines
(1979)
Florida Everglades| Kushlan & | 1975-82 197 29.7 NA
Jacobsen
(1990)
Louisiana | SoutheasterrPlatt et al. | 1987-88 32 29.4 NA
(1995)

*NA = Not applicable.
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Fig. 2. Relation between clutch size and estimatgdin years for nesting female
alligators recaptured on Yawkey Wildlife Centeru8oCarolina during 2009-2010
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Clutch Size and Female TL

70

60 *
. 50 * < 0’: oF
@ 40 * hd .e ’0 *
g 30 ¢
o 20

10

0

2,00 2,20 2,40 2,60 2,80 3,00
Total Length (m)

Fig. 3. Relation between clutch size and total fleraf nesting female alligators captured on
Yawkey Wildlife Center, South Carolina during 202910.
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Fig. 4. Growth Curve of female alligators for So@hrolina (Wilkinson and Rhodes 1997),
and individual growth trajectories for female adligrs previously marked on Yawkey
Wildlife Center and recaptured during 2009-2010.

DISCUSSION

There has been a dearth of published informatiarc@ming the number of reproductive
years of wild female crocodilians (Abercrombie 1P88everal long-term nesting records
exist for captive female crocodilians; a Chinedegatior (A. sinensis that nested at >43-
years-old (Davenport 1982a) and a slender-snoutszbdile Crocodylus cataphractiighat
nested at >40-years-old (Davenport 1982b). Sineecttmprehensive nesting study on the
YWC during 1979-1983 (Wilkinson 1983), nesting lhe®n observed in the same proximity
in various locations by YWC staff (P. Wilkinson,rpenal communication). Until this study,
no attempts have been made to recapture nestirgjdsntherefore, it was unknown whether
the same individual or different females produdeské nests.

We attempted to capture nesting females at botleglyelaying phase and the hatching phase
of nesting. After oviposition, we found that mostrfales became less attendant to their nests
over time, which allowed only a short window of opjinity for capture. Additionally,
trapping was done to ensure capture of the attérfdamale, assuming it was the maternal
parent.

Objectives during the second phase of the fieldraimn were to capture the remaining
nesting females during their renewed nest atteredlanthe hatching phase of the incubation
period. It was assumed that at hatching youngatig begin to vocalize within the nest,
which usually attracts the maternal alligator t@mphe nest and move the hatchlings to the
guard hole or other nearby water (Deitz and Hir@g91 Wilkinson 1983). This phase of the
fieldwork was initiated on September 1 to coincwdéh onset of peak hatching (Wilkinson
1983). We found that only three nests hatched sgbaédy, one prior to the onset of the
second phase of our field operations and the aihemwithout female involvement: therefore,
none of the remaining females were captured duhagost-hatchling phase of field work.

We concluded that trapping during the egg layingsghof the nesting cycle was more
productive than during the hatching phase becaesaleé behavior at egg laying is more
predictable, the timing of female behavior is moomcise, chances of predation increases
over time, and the female usually becomes lesatatteover time after egg laying and may
not return to the nest at hatching.

Alligator nest site fidelity has been widely repatt Mclhenny (1935), Joanen (1969),
Goodwin and Marion (1978), Deitz and Hines (197@arbonneau (1987), Reagan (2000),
and Elsey et al. (2008). Although it is commonlhlideed that alligators nest in the same
location on successive attempts, there is littia da support this. In fact, Woodward et al.
1984 have found that alligators rarely nest ingame exact site on successive years. Thirty
radio-instrumented female alligators were indivitluanonitored, each during one nesting
season, over a three year period (1980-1982) oiY¥ME (Wilkinson 1983). Although this
study indicated movement of these alligators wasimal during nesting, it was not able to
address movements in other seasons or during sudrstegpars.

The longer movements of nesting female alligatorthis study may be attributable to
differences in water level management and the imgoent habitat in the study area.
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There are 1,012 ha of tidally controlled marsh iommiments Nl = 25) in the study area
ranging from 5-170 ha, and 20 additional freshweder-catches ranging from <0.01- 156 ha.
These impoundments and fresh water catches amgithary habitat used by alligators in the
study area. Finfish and crustaceans are abundarheinimpoundments, which tend to
congregate at impoundment water control gates,cesdfyeduring the high tide cycle when
gates allow water seepage into impoundments. Adiigamake periodic feeding forays to
these fish and crustacean concentrations, whese threy are easily captured. Alligators also
habitually use the freshwater rain-catches as hgskmnd denning sites, and these areas are the
primary habitats utilized on the YWC for nestingaVel routes between denning, basking,
and nesting sites and foraging areas are traditiotiéch makes the walk-through snare
trapping method highly efficient. In some instancé®se recaptured nesting females were
originally captured at specific feeding locatio®.eight females recaptured in 2009, one had
been captured as a hatchling at its natal neswasdrecaptured nearly 29 years later while
defending her nest. The distance from the natdltodbe recapture site was 1,022 m.

Two instances of long-term movements (2.6-3.3 krajenthought to be the result of extreme
drought combined with the draining of impoundmeant2010 surrounding the habitat where
these alligators were originally captured. Bothivigtlials were captured at nest sites during
the 2010 season in the nearest impoundment comgavater with a salinity of <5 ppt.

Nine nest sites were located in the near proxirify m) of where there was evidence of a
previous nest. Four nests, located in 2010, wereraadjacent to nests located in 2009, and
one nest located in 2010 was adjacent to a falseloeated in 2009. However, we were able
to capture the females both years at only one eddlsites, and found different females used
the same nest site and guard hole during succegsars.

Most (96%) alligator nesting in marsh habitat irast@al South Carolina occurs in fresh to
brackish wetland types, and salinity of nearesiewsd the nest averages 6.74 ppt(306)
(Wilkinson and Rhodes 1992). Once hatchlings letlne nest they will utilize freshwater
guard holes near the nest until they can toleragbehn salinities (Wilkinson and Rhodes
1992), and are seldom found using guard holes salinity of >12 ppt (Wilkinson 1983).

We measured salinity in guard holes where water pvasent; 86.5% had salinity f.0ppt
and 13.5% werel15ppt. The 2009-10 nesting seasons occurred darargught condition in
the study area. Land management practice of dgimmpoundments exacerbated drought
conditions during the spring and early summer ofhbgears. This heightened drought
condition and lack of sufficient fresh water in taeea may have limited suitable nesting
habitat, resulting in the reuse of some nest §ites the previous year.

Our recapture results on the YWC for 2009-2010acat#id that the estimated median age of
nesting females was 32 years, and that these angaalsuccessfully nest and lay viable eggs
from an estimated 15 to >52 years of age. Femalws lheen captured nesting and later
recaptured at nests spanning 17, 29, and 30 years.
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ALGUNOS ASPECTOS DE LA POBLACION DE Crocodylus acutusEN LA LAGUNA
DE CUYUTLAN, COLIMA, MEXICO

Juan H. Gavifio-RodrigueZ’, Armando H. Escobedo-Galvaf Ezequiel A. Reyes-Herrera Sonia
Quijano-Scheggid, Manuel Patifio-Barragan', Marco A. Galicia-PéreZ, Aramis Olivos-Ortiz*, Basilio
Lara-ChaveZz', Héctor M. Garcia-Garcia’,
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México D.F., México.
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La laguna de Cuyutlan ubicada en el Pacifico CeMexicano, tiene una longitud de 33 km
y un ancho promedio de 2 km, las dimensiones adu# las estructuras artificiales que la
comunican con el mar permiten la existencia de ictortes hipersalinas en el estero durante
el estiaje y salobres en época de lluvias. Grate i sus riberas se encuentran cubiertas con
manglar lo cual ha favorecido la presenciaGleacutusen el cuerpo costero. Debido al
desarrollo industrial en la regién, se ampliard a@eolos accesos marinos por lo que se
esperan alteraciones en el habitat lagunar. Ctn éé poder cuantificar la posible afectacion
sobre la poblacidén dé. acutus se realizan, anterior, durante y posterior ebla @ensos para
observar cambios en el numero, distribucion y zateanidacion del cocodrilo americano.
Los resultados de 24 monitoreos de avistamient® esgptiembre de 2009 y mayo de 2010
muestran una poblacion de aproximadamente 120i¢hotis, de los cuales se observan en
promedio 80 individuos por monitoreo con una apr&én de tallas 2 (60-120 cm), 3 (120-
180 cm), 4 (180-240 cm) y 5 (240-300 cm) de 12,236y 3 individuos respectivamente, la
densidad poblacional promedio es de 4 ind./km dstacy se encuentran distribuidos
homogéneamente en ambas riberas (norte y sur)2Laspturas realizadas muestran una
proporcion de sexo 1:1. Se encontraron 4 nidosucopromedio de 33 huevos, del total solo
uno fue infértil.

Apoyo economico: Proyecto con fondos propios ddUNE/O de la Universidad de Colima.
Apoyo para asistencia a congreso por parte de RAERM (Programa de Doctorado en
Ciencias Biomédicas, UNAM).
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ALLIGATOR MISSISSIPPIENSIS AS AN INDICATOR OF ECOLO GICAL
CHANGE IN GREATER EVERGLADES ECOSYSTEMS

Frank J. Mazzotti 1, Kristen. M. Hart2, Laura A. Brandt 3, Brian M. Jefferv1*. Ikuko Fujisaki 1, Michael
S. Cherkissl, and Mathew Dentonl

1 Department of Wildlife Ecology, University of Flaa, Florida, USA 2Southeast Ecological Science
Center, United States Geological Survey, FloridaAU

3United States Fish and Wildlife Service, Florid&A

*pjeffeOl@ufl.edu

A system-wide monitoring and assessment plan (MAd&®) been developed to describe the
monitoring necessary to track ecological respornise&reater Everglades restoration. The
plan includes descriptions of selected indicattweyw those indicators are linked to key
aspects of restoration and performance measurdgatdks were one of those species
selected as an indicator and a monitoring plan adessgned to monitor relative abundance
based on encounter rates, body condition usingofsltcondition factor (Fulton's K), and
occupancy rates of alligator holes. Data were ctdat ten areas in marsh habitats in Arthur
R. Marshall Loxahatchee National Wildlife RefugeOX), Water Conservation Area (WCA)
2A, WCA3A (north, central, and south), WCA3B, EvVedes National Park (ENP-Shark
Slough, Northeast Shark Slough, and Estuary), agdC8press National Preserve. Alligator
hole occupancy data were collected in inaccesaitdas of Everglades National Park. Targets
for alligator performance measures are based oterpatthat are consider natural for
Everglades ecosystems. Assessments were perfoonexhéh individual management unit.
These increasing or decreasing trends of alligadmulations relative to hydrologic changes
permit assessment of positive or negative trendsstoration.

From 2006, relative abundance in LOX reached gsoration goals, WCA3A-Central did not
meet its restoration goal and merits attention, #wedremaining areas deviated substantially
from restoration targets and merits action. Fivaryeinning mean for relative abundance
indicated LOX meet its restoration goals, WCA3A-€@ah and South did not meet its
restoration goal and merits attention and the reimgideviated substantially from restoration
targets and merits action. Alligator hole occupadicynot meet its restoration goal and merits
attention.
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BODY CONDITION OF AMERICAN AND MORELET'S CROCODILES IN THE
MEXICAN CARIBBEAN.

José Rogelio Cedefio Vazquez1*, Pierre Charruau2, Fendo Gonzéalez Avilal

1 Depto. Ingenieria Quimica & Biogquimica, Institdtecnolégico de Chetumal, México
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Healthy populations are essential for maintainiredl functioning ecosystems, and healthy individuals
are necessary to insure viable populations. Extexxeminations are the first step in diagnosing the
health of an animal. Body mass (weight) and morpttamdata are important to determine indices of
body condition, and are used as indicators of heatid nutritional state of an organism. Body
condition indices have been widely used to desdhbephysical condition of animals; in generasit i
assumed that animals in good physical conditioneh@eore energetic reserves than those in poor
physical condition. Crocodilians are recognized kagstone species. The endangered American
(Crocodylus acutysand the Morelet’sQ. moreleti) crocodiles occur sympatrically in the Mexican
Caribbean. We applied Fulton’s body condition fac{&=W/L3*10n) by establishing three
categories: Excellent (E), Good (G), and Bad (Byeloaon the relationship between body mass (W)
and circumference at the base of tail (L) of wildaodiles from populations of both species in
Quintana Roo State. We examined Zd3acutus and 333C. moreletiifrom 5 and 11 locations,
respectively. Overall, average K was higher Gn moreletii (K= 41.5739) than inC. acutus
(K=37.4323). Both species presented the three Kgoaies, but intervals were wider @ moreletii

[C. acutus E (K>52.422), G (K 22.443-52.421), B (K<22.442); moreletii E (K>70.47), G (K
12.66-70.46), B (K<12.67)]. Average K was higheCinmoreletiithan inC. acutug41.57 vs. 37.43),
except in syntopic zones (K=36.07 @Gh acutus K=37.24 inC. moreleti). Populations ofZ. acutus
from islands (Banco Chinchorro atoll and Cozumédnd) exhibited higher K values than thaSe
acutuson the mainland. There were not significant difeemin K values by sex or class sizes. Our
results suggest that populations of both specieshaalthy, but the slight variations in K values
between locations of both species suggest diffeent habitat quality. These findings are essential
for developing conservation strategies to preskeadthy crocodile populations and

the quality of their habitats in this region.
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CLUTCH SIZE AND CARE PARENTAL OF THE DWARF CAIMAN, Paleosuchus
palpebrosus IN HABITATS AMAZONIA AND SURROUNDING THE PANTANA L,
BRAZIL.

Zilca Campos, Tania Sanaiottf and William Magnussorf

! Embrapa Pantanal, CP 109, Corumbé, MS, Brazil
2INPA Ecologia, CP 487, Manaus, AM, Brazil
E-mail: zilca@cpap.embrapa.br

Information on reproduction of the dwarf caim&aleosuchus palpebrosus available only
for Colombia, and one nest in the Brazilian Amazdn.this study we related clutch size to
female size in habitats in Amazonia and surroundimg Pantanal, Brazil. Nests were
searched for on foot between 2001 and 2010 (ex2@pR) in flooded forest around Cururu
Lake, near the Solimbes River, central Amazonid, amound two streams that drain into the
Pantanal between 2005 and 2010. The presence alderaccompanying hatchling groups
was recorded during nocturnal surveys in both assasin the Guaporé-Madeira River. We
found 44 nests (8-20 per year; mean= 14.5+2.6 Anvazonia, and 13 nests (6-19 per year;
mean=14.2+4.51) in the streams draining into thetdel. Clutch size was related to female
mass (f =0.694; N=7; P=0.020). The mean egg mass wasefated to the number of eggs
per nest (N=40:*= 0.000; P=0.757), or to the size of females aaptmear (N=7;7= 0.021;
P=0.897). Female dwarf caiman were observed witlthtings and responded to their
vocalizations in 15 hatchling groups (24 hatchl)ngsdifferent ages. One female with four
hatchlings (mean SVL=32.0 cm) was monitored by addinsmitter for 2 months and
remained together in the burrow.

Financial support: Fundacao O Boticario and CNPq
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CRESCIMENTO DE POPULACOES NATURAIS - URBANAS DO JACARE DE
PAPO AMARELO ( Caiman latirostrig NO RIO DE JANEIRO, BRASIL.

Ricardo F. Freitas Filho 1,2,* , Ana Carolina Macié Boffy2, Timothy Peter Moulton1,2 & Carlos Ignéacio
Pifa 3.

1 Universidade do Estado do Rio de Janeiro, ProgiderPds graduacao em Ecologia e Evolucao, Labimrato
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O complexo lagunar de Jacarepagua, municipio dodeidaneiro, abriga populacdes do
jacaré de papo amarel@aiman latirostris Um dos Ultimos remanescentes de regifes
alagadas dentro de éareas protegidas no municipéo seérendo com a reducédo de areas
naturais para o crescimento cada vez mais aceldaddanizacdo. O Projeto Jacaré de papo
amarelo — RJ esta desenvolvendo o estudo sobrdrtues populacional, crescimento
individual e populacional, assim como a razdo sexdeuma populacdo natural de jacarés
em ambiente urbano. Observamos que a razdo sewsah doopulacdo apresenta um
desequilibrio em relagdo a quantidade de jacar&hosa(n=203), jacarés fémeas (n=55) e
jovens nao identificados (n=51). Para construir aiis&ribuicdo etaria da populagéao tem sido
utilizada uma relacdo de tamanho/ idade (modelRideards). A curva etaria de cada sexo
tem mostrado uma caréncia de recrutamento de fémaapopulacdo, possivelmente
indicando uma populagdo com tendéncia a invialkdaprodutiva. Colocando em risco de
perder a Unica populacdo de jacarés de papo amemeldJnidade de Conservacdo no
municipio. Soltura de animais com origem descomlzgce de forma descontrolada, € a
principal causa para o desequilibrio da populaggadarés nas lagoas de Jacarepagua. Os
ambientes urbanos tem sido objeto de estudo d€¥ite-2atual, e as analises ainda estdo em
andamento.

Suporte Financeiro: Coordenacao de Aperfeicoansmtessoal de Nivel Superior
(Bolsa CAPES), Student Research Assistance ScheB®)(
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CROCODILES (CROCODYLUSACUTUS)AS AN INDICATOR OF ECOLOGICAL
CHANGE IN EVEGLADES ECOSYSTEMS

Frank J. Mazzotti, Michael S. Cherkiss*. Jeffery S. Beauchamp, Ikuko Fujisaki, Kristen Hart, Laura
Brandt.
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The system-wide monitoring and assessment plan (Mé&Pthe Comprehensive Everglades
Restoration Plan (CERP) identifies indicators arstialdishes performance measures to
monitor system responses and track progress towasding restoration goals. The American
.rocodile is an indicator for the Greater Evergtadeodule in the MAP. The distribution and
abundance of crocodiles in estuaries is directjedeent on timing, amount, and location of
rreshwater flow. Responses of crocodilians arectlireelated to suitability of environmental

. editions, including changes in water levels aatingies. The crocodile indicator uses
monitoring parameters (performance measures) that heen shown to be both effective md
efficient in tracking trends: a three year runnimgan for juvenile growth and five ear
running mean for hatchling survival. Assessmentspafameters defined for crocodile
performance measures support this contention.

We examined crocodilian data through the use oftides Stoplights were developed by
division along quartiles based on all animals cagutpand defined as follows: red-substantial
deviation from restoration target creating sevesgative condition that merits action (first
quartile); yellow-current situation does not meestoration targets and merits attention
(second-third quartile); green-situation is goodl amstoration goals or trends have been
reached (fourth quartile). Currently, both growthdasurvival are yellow with no trend
detected. In addition to existing CERP crocodileap#eters, nesting success and body
condition (i.e., a ratio of body length to body wamie) or how crocodiles are "coping” with
their environment are correlated with hydrologia@ibions. These variables include depth,
duration, timing, spatial extent and water qualiNesting effort and success and body
condition could be added to growth and survivainasitoring parameters.
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CROCOD1LIANS IN THE RESERVOIR OF TUCURUI, PARA, BRA SIL
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This was the first comprehensive study on crocaddi(caimans) in the reservoir of Tucurui
Hydro-Power Complex. Caimans were found in the mafgcompartment of the lake and
several small stretches of river, drowned by theemeoir - where are the highest densities
overall (10-12 ind / km), the marginal compartmpapulations are less dense (1-5 ind / km
as in the black water rivers) - the same pattepeats for hatchling pods (more abundant in
the rivers). Populations of spectacled caiman (goega) Caiman crocodilus and black
caiman (jacare-acu) Melanosuchus niger were obdefy@63 individuals of two species
counted in the campaigns). Being 869 spectacletharai 185 black caiman, only one
Schneider's caiman (jacare-cunia) Paleosuchusnatge and 4709 eyes or indeterminate.
The high proportion of eyes / indeterminate indisahigh levels of disturbance in the
reservoir. Three times more abundant at fallingewahd drought (9.67 £ 9.87 ind / km) than
in the raising water and flood (3.08 + 1.86 ind)k caimans were more abundant in river
habitats (9.49 + 9.26 ind km) than islands (2.48.94 ind / km). We have found dozens of
groups of hatchlings (pods) (81 pods: 71 of spéatiacaiman and 10 of black caiman). Most
caiman pods was found in the falling water, seasomwhich no black caiman pod was
observed. High levels of disturbance were measu83d of caimans observed were
cautious. The biggest problems were: on the lafklihe rivers Lontra and Bacuri, and on the
right bank rivers Jabotizao and Jacunda, all aasaoutside of any specific management for
conservation and management of resources, butcdb@tentrate the highest density of
caimans in the middle course of reservoir andleast in the river Lontra - important areas
for caiman reproduction. The disturbance indexaased during dry season in the rivers and
in the falling waters period in the islands. Thauradance measured in this study (0-34
individuals / km) can be considered intermediatéoteer, compared to studies in other times
and places.

Finantial support: Projeto Avaliacao e monitoramedas comunidades de vertebrados do
reservatorio da UHE Tucurui (PA), convenio MusetaBase Emilio Goeldi / Eletronorte.
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ECOLOGIA TERMAL DE LA ANIDACION DE Crocodylus moreletiEN UN LAGO
URBANO DEL SURESTE DE MEXICO.
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2 Depto de Biodiversidad y Ecologia Animal, Indtitde Ecologia, A.C Xalapa, Veracruz, México.

*marco.lopez@dachiol.ujat.mx

La ecologia de anidacion derocodylus moreletien vida silvestre es poco conocida. La
descripcion general de los nidos ha sido desanitariarmente, incluyendo niumero y tamafio
de huevos, tamafio del monticulo y materiales destnmtion. Sin embargo, las
caracteristicas del nido en relacion con la tenmpexade incubacion y la proporcion sexual
del C. moreletiien vida silvestre ha sido pobremente estudiadaarideios afios 2007, 2008
y 2009 realizamos un monitoreo de los nidos enalguba de las llusiones, en la ciudad de
Villahermosa, Tabasco, México. La temporada deaanioh de esta especie fue de finales de
mayo, a principios de julio con el pico a mediadegunio. Se realiz6 la caracterizacion fisica
de los nidos (n=36) y se obtuvo un grupo de nia€l8) que se monitorearon cada hora
durante mas de 30 dias con data loggers. Los mdasncuentran dentro de los tamafios
reportados para la especie, pero significativamemds grandes que en otros estudios; la
distancia del nido a la orilla también es mayor aure otros estudios. Un porcentaje
importante de los nidos (>30%) tiene como matelgatonstruccion basura producida por los
humanos. en promedio se encuentran 30.4 £10.8 Bymranido. El tamafio de los huevos es
significativamente diferente por nidada, lo qudejafa su vez una diferencia notable en los
tamafios de las hembras nidificantes. El éxito desgEm es extremo (0% a 92.9%) y la
fluctuacion de la temperatura de incubacion y eheno de huevos son factores influyentes.
La tasa de eclosion es baja (<40%) y las criaglaa@n el periodo estudiado fueron 100%
machos. Los datos de temperatura de los nidosrsagigie otros factores estan influyendo en
el sesgo sexual. Propuestas para el manejo de s@bsicen necesarias para aumentar el
namero de hembras.

Este trabajo es apoyado y financiado por la Uniglats Juarez Autbnoma de Tabasco, la
Secretaria de Recursos Naturales y Proteccion dligate (Gob. Edo. Tabasco), y la Scott
Neotropical Fund, Cleveland Zoological Soc. y Claad Metroparks Zoo. permiso
SEMARNAT No. SGPA/DGVS/07231.
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EFFECT OF TEMPERATUR E AND PRECIPITATION IN SEX DETERMINATION
OF Caiman latirostris.

Melina S. Simoncini'? Félix B. Cruz *, Alejandro Larriera 2 Carlos I. Pifia***"

LCIC y TTP, CONICET, Entre Rios, Argentir

2 “Proyecto Yacaré” -Laboratorio de Zoologia Aplicada: Anexo VertebradBsiUC - UNL / MASPyMA)
Santa Fe, Argentina.

% Facultad Cs. De la Alimentacién, UN- Facultad Cs. y Tecnologia UAJERntre Rios, Argentin
*INIBIOMA, CONICET —UNCOMA, Rio Negro, Argentin

*Corresponding authocidcarlos@infoaire.com.

Expanded abstract

In this study, we compared the effects of repraslacseasorand nest environment on <
ratios ofC. latirostrishatchlings incubated in the wild. In addition, weakiated the effects «
environmental condition on nest temperature anghéneentage of females produc

In the first phase of this study, we stuc 83 wild nests over 9 years (1¢-2008, except
2003) on Santa Fe provin- Argentina. Eggs were collected after the thermagergeriod

(TSP), and moved to an artificial incubator untdt¢thed. The hatchlings were kept

captivity for one year anse>ed (1,320 individuals)We collected data on climatic conditic

(precipitations and temperature) during the TPBitestigate the effects on the percentag

females hatched by reproductive se..

We compared seasons with 5 or more nests and fditferences in the percentage of fems
produced among reproductive seasons (P= 0.03s 7= 12.97) and compared nests rec
the nesting environments (P=0.737%, ;= 0.60). Of the 83 nests studied, 29% produ
100% females and only one nest produced% males (200D2; Fig. 1 and Table 1). C
average, females were produced more than expentedeparesented 74% of the hatchlir
However, environmental conditions were not a go@dligtor of percent females produced.

Figure 1. Percentage @. latirostris females produced in the 8%est: studied during 9
reproductiveseasons (1942008, except 2003).
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Reproductive Season

Table 1Percentageof femalesand neststhat produced only femalesin the nine seasons
evaluated.

Reproductive Number % |
season N o %% Unisexual Nests Unisexual
? Nests?
200001 16 * ) 10
190899 2 oot 1 50
1999-00 6 65;; 1 14
200304 25 OF 5 20
200708 3 (A" 1 a3
200506 7 ) -
200708 6 O OF 4 57
200102 9 Sf:; 4 "
200405 9 OF 4 24
Total Mean 83 7ff8i 24 36

In the second phase, we installed data loggetsaredig cavity of 32 nests at the beginning of
incubation. The eggs were collected after the TR& rmoved to an incubator until hatched
The hatchlings were reared in captivity for oneryaral sex determined. Only 10 data loggers
were recovered. The remaining nests were lost égation and flooding.

Temperature data from the loggers as well as additiclimatic data (number of storms,
amount millimetres, mean environmental temperadmc variation of temperature) were used
to investigate the proportion of females produced ipdividual nest. We found association
between the environmental variables with princighponents analysis. Using simple linear
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regression, we saw that % of females produced hategative relationship with nest
temperature, environmental temperature, and numbdays with a temperature of 33°C or
more, and the variation in nest temperature.

We observed a relationship (third-degree polynomegression) between % of females and
nest temperature during the thermosensitive pe(ieD.01; =0.74; Fig. 2). The mean
temperature of mo<E. latirostris nests was close to 31°C, a temperature that prddL@@%
females (Pifa et al. 2003). We found a positivati@hship between nest temperature and
environmental temperature (P=0.0492:(x.34; Fig. 3), suggesting that nest temperature wa
greater than the environmental temperature duegtdampening effects of nest material.

Figure 2. Relationship between the percentage aofafes produced and the average
temperature of the nest during the TSP.
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We concluded that environmental temperature afiest temperature and its variation. Both
nest temperature and its variation are good predicf the % of females hatchlings produced
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in the wild, but it is not possible to estimate greportion of females produced knowing only
environmental conditions.
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GHARIAL ECOLOGY ON THE CHAMBAL RIVER, INDIA: APROG RESS
.REPORT

Jeffrey W. Lang*

Gharial Conservation Alliance / Madras CrocodilenBa Post Bag- 4, Mamallapuram-603104,  TamiliNa
S. India (1385 Brompton St, Saint Paul, MN, USA GS)1

eff.w.lang@gmail.com

Following the die-off ofGavialis gangeticusn the Chambal River during winter 2007-08,

ecological and behavioral studies were initiatedhenresident population inhabiting a 30km
stretch of river, upstream of the affected arean @harial (8 females, 2 males; 2.0 to 3.3m,
totl) were monitored via radiotelemetry over 1442®nths, 3-5X weekly (June 2008 thru

April 2010). Local trackers recorded >2000 dadgdtions over the last 14 months, traveling
by motorbike/on foot to elevated riversides neann basking areas.

Tagged gharial had seasonal patterns of residevitty,an upstream primary (low water/dry
season) location each frequented, and a downstrsecondary (high water/monsoon)
residence to which each moved during August-Octobleen, individuals returned upstream,
making seasonal movements that were shorter (4-y daronger (14-16 km). Seasonal
movements averaged 9.6 km, ranged from <2 to 164 Kotal movements per animal
ranged from 0-100km, x=41km, involving 0-16 trigseraging 7.4 trips. Transit patterns
involved a series of short movements, <5 km ovédrdkys, with stopovers enroute (1 day to
2 wks). Individual residence patterns varied. Oharil occupied the same 2-3 km stretch of
river year round. Two shifted back downstream poshsoon after moving upstream briefly.
Another had two primary residencies, shifting oftBairing the 2009 nesting season, a 3.3m
female disappeared but reappeared pre monsooi@1id, 2he moved again, and nested ~20
km upstream.

In the dry season, tagged gharial typically speylsdasking in groups near deep water, and
were observed feeding only rarely. Tagged ghasgent time each day in deep water.
Premonsoon heat was avoided by daily submergensbathow water. During high water,
gharials dispersed and feeding was observed often.

Gharial discriminated among riverside activitieadaesponded quickly by moving away
from perceived threats and/or by shifting residetyther locations if disturbed often. In
contrast, they rarely reacted to other village vétadis, e.g. gardening, grazing. With
unfavorable conditions, gharials shifted to othettable sites; such movements/responses
may be prevented by low river levels.

Financial support: San Diego Zoological Park, Zo@ahd, Ocean Parks Conservation
Foundation, The Rufford Maurice Laing Foundatioteweland Metroparks Zoo, Crocodile
Specialist Group, .U.C.N.
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LONG-DISTANCE MOVEMENT BY AMERICAN ALLIGATORS.

Valentine A. Lancel, Ruth M. Elsey2, Phillip L. Trosclair 112 and Leisa A. Nunez2

San Diego State University, Louisiana Departmenwadlife and Fisheries.

As part of an ongoing study on growth and sexudlraéion of the American alligator on the
Rockefeller Refuge, 3601 specimens ranging in letajth from 28 to 361 cm were captured
from June 2000 through August 2004. Additionally) #ore samples were collected
opportunistically as part of a teaching exercis@&ugust 2005, and 248 more samples were
collected in 2006 (and one in January 2007) asudys¢valuating the effects of Hurricane
Rita on alligators. Representative samples frora siasses greater than 60 cm were sampled
in most months of the year during the major parthef study between 2000 and 2004. Each
animal was tagged, measured, the sex recorded eledsed immediately at the site of
capture. A large number of these marked animalsewecaptured outside the refuge
boundaries during the annual alligator hunts dutimg month of September. Of the 286
recaptures identified, 214 were males, 68 were lesnand four of undetermined sex. From
each recaptured alligator, total body length arté decaptured were recorded, and minimum
distance from initial capture site estimated. Fritvese preliminary data we calculated time
interval between captures, and plotted minimumadis® moved. The number of days
between first capture and recapture ranged frono28336 days (9.1 years). Distance from
initial capture site to final capture site rangeairi 0.3 to 90.2 km. Eleven alligators moved
between 30.0 and 39.9 km, and eight moved more 4B8akm. Six of these moved between
40.0 and 49.9 km, and the others moved 87.4 and . These results greatly extend
previous estimates of long-distance movement hygattirs and demonstrate that both sub-
adult and sexually mature animals move considerdislances. These data also showed that
smaller alligators move further than larger allagat(p = 0.0002), and that the longer the time
between captures the further the distance moved)(p001).

Report of CSG vet science group workshop 13 Sepd.20

In bold action items, underscored proposed deadlineavy undescore points that
were not specifically brought up but are logicalemsions of discussions at meeting
and | felt could be included in the meeting (pegdattendees review of the minutes).

Agenda

1. review past 2 years activities

2. review website info and reassign tasks

3. CITES mechanisms for diagnostic and scientdimgles

4. paper review prior to publication

5. present histopathology slides and gather comemtsito send more

1. these were areas of veterinary science and meditat require more input
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* immunology acquired and innate

* response to stress, monitoring, physiologicaa#, impact on health

» emerging diseases and biosecurity, includingtarmational levels

* reviewing health screening in the context of reiduction following IUCNSSC
reintroduction specialist group

« specific veterinary training of managers and me&ians in various areas.
Specific for crocs and adapted to the situation

» medical and husbandry training of the animals

2. previous allocation of tasks for new website

a. veterinary procedures (general exam, samplieglication), Samuel
Martin Terry Cullen pending

b. Post mortem procedures and reports, Paolo Mattele, needs Spanish
translation

c. Histology image data base, Paolo Martelli sthrsee
http://140.112.96.83:82/OPHK/

d. compilation of (anecdotal) veterinary informatioacluding contraindications
and cautionary warnings: ad hoc, needs a spaceoneion yet on website

e. Literature resources, Kent Vliet, no mechanismvebsite

f. Imaging database and techniques, Charlie Mapelmling

g. Anesthesia, Sam Seashole pending

h. Introduction techniques for new animals in captj Samuel Martin

Terry Cullen pending

3. CITES mechanisms for diagnostic and scientdimgles

Per Dietrich Jelden CITES has such provision unelgslution 12.3 (Rev Cop15).
It covers most of the samples we have in mind Middials must register with own
CITES office and can then apply to CITES for preraped permits that just need
filling.

Report

Present:

Name Email Affiliation

Paolo Martellif Paolo.martelli@oceanpark.com.hk  Park Hong Kong
Ocean

Richard fergusson@mailweb.co.za Select sery
Fergusson mozambique

Charlie Manolis cmanolis@wmi.com.au Wmi

ice
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Samuel Martin

s.martin@lafermeauxcrocodiles.c
m

oLa ferme aux crocodiles

Sarah Keenan

Skeena3@tigers.Isu.edu

Louisiana state univers

Sity

Beatrice Langevin

Bea.langevin@wanadoo.fr

La ferme aux crocodile

Jan Myburgh

Jan.myburgh@up.ac.za

University of Pretoria

Val Lance

Ivalenti@sunstroke.sdsu.edu

San Diego state uitiye

IS

Kent Vliet

kvliet@ufl.edu

University of florida

Eric Langelet

croctech@mainland.com.pg

Mainland holdings

Luis Sigler

cocodriloblanco@yahoo.com

The
aquarium

Dallas wo

rid

Jonathan Perez

johnperez@africansafari.com.mx

African safari zoo

T h o m a
Rainwater

S

trrainwater@gmail.com

Jeff Lang

Jeff.w.lang@gmail.com

Gavial conservation
Alliance

Manuel Muniz

Moreletii@prodigy.net.mx

Grupo VG

Item 3 CITES and sample exchanges

Paolo will draft a letter for Chairman CSG to signsupport of request to obtain permits
under resolution 12.3 so that individual vets caply to their home office. Alternatively
individuals can apply through organizations alreaelgistered such as museums or certain
labs._End October

Item 1:Review of past activity

There have been communications on veterinary nmegliédrom 15 countries from all
continents. Feedback is that the support and fekdbas useful. However we believe we
generally can respond faster and also generate coonenunication. These exchanges are a
source of information and education for the peoyte contact us and for the group members
alike. Veterinary science and we stand to benedinfa higher volume of well formulated
communications.
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There are currently 12 members. Latin America idemrepresented both in number and in
level of participation. Suggestion to include L@gler, based in USA but active in Latin

America, was unanimously accepted. Paolo will takeessary steps to formally invite and
include Luis on the veterinary thematic group. Exaober.

Additionally it was suggested the following be adde the current mailing list: Jim Wellehan
and Greg Flemming (USA), Phil Ladds and Cathy 8hittAus), Louis lagrange and Chris
Foggins (Southern Africa)

ltem 2:

The Vet Sc members were generally slow to sendrmabtend then the website encountered
some delays. As a result the website constructiasa hot been as dynamic as we'd
envisioned. However the process has begun anditthénasts a (not updated) version of
necropsy guide to crocodilians as well as the gdrtable of content. There is at least one
example of useful application: the necropsy formmfat has been adopted

by the KNP Scientific Services after consulting €®&G website.

Tasks assignments were reorganized:

1. Veterinary procedures (general exam, samplingdioation), Samuel Martin Terry
Cullen pending, send first contribution by End Februgmgrodeadline for completed task.

2. Post mortem procedures and reports, needs Spaaislatioriuis Sigler has taken on the
task of translating it into Spanish aBdmuel Martin is in the process of translating it into
French. That will cover the 3 [IUCN languages. Erbriaary.

3. Histopathology images data base, started. Ppisented to the vet group, see also
http://140.112.96.83:82/OPHK/Raolo will call for more slides from CSG at large andlwi
coordinate upload. Ongoing.

4. Compilation of (anecdotal) veterinary informatiancluding contra-indications and
cautionary warnings: ad hoc, needs a space nogiwowet on website.

Scrapped

5. Literature resources, Kent Vliet. Issue of cogiyr cannot be resolve#ent Will provide a
catalogue of available literature and, upon requaitsend PDF to individuals who contact
him. First contribution End February
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6. Imaging database and techniquébarlie Manolis, First contribution End Februarll
provide images to Charlie by email stating spectkagnosis, Title of all emails will be
“‘images for CSG site” to simplify Charlie’s admitregtion of the info First contribution End

February

7. Anesthesia, Sam Seashole, reassigRadlo and Charlieto locate Aus student who had
contacted CSG vet group with requests regarding measters in Croc Anesthesia. Ask her to
contribute. End October.

8. Introduction techniques for new animals in cdptj Samuel Martin Terry Cullen.
Extended invitation to Kent Vliet. First contriboti End February.

9. Biosecurity.Eric langelet and Samuel Martin will communicate and share each others
protocol to formulate a guideline that is both piad and sound and applicable to most
situations, First contribution End February

Item 4

All present are agreeable to review each othersrgaand papers submitted by othé&tames

of members agreeable will be posted on websites Wil benefit the CSG vet group as
literature is typically years behind current scen€his will enable us to be aware of new
information as it develops. The code of practicendpethat the confidentiality will be
respected and the papers will not be shared witterst Ethics must be immaculate.
Considering the nature and the lack of vestedestesf our members, misuse of the privilege
to review new information is not expected be aness

The meeting lasted from 16.40 to 18.15 on Sept 2Q1l0 at the Estudio 5, Manaus
Conference Center.
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MICROBIOTA ORAL E CLOACAL DE JACARE DO PANTANAL Caiman yacare
DAUDIN 1802 CRIADO EM CATIVEIRO.

Luciana M. Carvalho 1, César E. Soares /aléria Dutra 2, Rosa H. S. Ferraz 2*

1 Bolsista BIC-DE/Fapemat, Faculdade de Agrononiéedicina Veterinaria/UFMT; Mato Grosso, Brasil
2 Programa de Pé6s-Graduacao em Ciéncias Vetesnéhmversidade Federal de Mato Grosso, Brasil

* rhsferraz@ufmt.br

Suporte financeiro: FAPEMAT

Os proprietarios das criagbes comerciais de jadar@antanal do municipio de Céaceres
relatam alta taxa de mortalidade, em torno de X@frimeiro ano de vida gerando prejuizos
consideraveis para a atividade econdémica. Visafel@cer informacdes sobre os potenciais
agentes etiol6gicos patogénicos foi realizado wartamento da ocorréncia da microbiota
normal nessas populacfes em cativeiro. Para teatagterizou-se a microbiota bacteriana e
fungica da cavidade oral e cloacal dessa espéai@ocem cativeiro no primeiro ano de vida.
As amostras destinadas ao estudo microbiologi@nfabtidas atraves de “swab” da lingua e
cloaca em 80 animais abatidos nas cria¢gfes cornselotalizadas no municipio de Caceres-
MT. Elas foram transportadas sob refrigeracao dédaratério de Microbiologia Veterinaria
da Universidade Federal de Mato Grosso, onde fammeadas e submetidas a isolamento
bacteriano e fungico. As colbnias foram identif@asdatravés de suas caracteristicas
morfologicas e bioquimicas. A microbiota bacterimmaontrada na cavidade oral e cloacal
dessa espécie, no primeiro ano de vidaAeromonasspp.,Bacillus spp.,Branhamellaspp.,
Micrococcus spp., Proteus mirabilis Proteus vulgaris Staphylococcus intermedius
Staphylococcus aureusStaphylococcus hycusStreptococcus spp., Cocobacilo g+,
Corynebacteriunspp., Pasteurellaspp., Actinomycesspp., Moraxella spp., Flavobacterium
spp., Escherichia coli, Morganella morganii Pseudomonasspp., Citrobacter spp.,
Actinobacillus spp. eEnterobacterspp.. Poucas espécies de fungos foram isolada® sen
encontrados apenasspergillusspp. eCandidaspp.. Dessa forma buscamos caracterizar o
perfil bacteriano e fangico nas criagbes comerciais intuito de oferecer subsidios que
permitam direcionar futuros tratamentos ou imple@enovas medidas no manejo sanitarios
desses animais.
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MICROORGANISMS ON Caiman latirostrisEGGSHELL AND EGG MEMBRANE.
Nufiez Otafio, Noelia B: % Arambarri, A. °and Pifia, C.I.%'2

LCICYTTP — CONICET. Diamante. CP: 3105. Entre RArgentina.

2Proyecto Yacaré. Secretaria de la Provincia. Seet&P: 3000. Argentina

%Inst. Botanica Carlos Spegazzini. FCNyM — UNLP.Rlata, Buenos Aires. Argentina
* Fac. Cs. de la Alimentacion, Universidad Nacia@Entre Rios

The warm, moist microenvironment and presence gamic matter at nesting site of some
reptiles is ideal for the growth of soil fungi thaintribute to the hatching success of the eggs
either by decomposing the eggshell and/or secretiggotoxine that adversely affect the
developing embryos (Elshafie et al., 2007). Fureyiehbeen recognized to contribute to the
mortality of lizard, snake and sea turtle eggsc{Fi& Fitch, 1968; Phillott & Parmeter,
2001b). We analyzeCaiman latirostrisegg microbiota with the aim to obtain a first lodt
fungi living on eggshell and/or egg membrane prseicgssamples by particle washed method
(Mueller et al, 2004). We found fungi on a 53% bé teggshell particles and 46% of the
membrane particles on the other hand bacteria mere represented in the membrane than
in the eggshell (57 % and 47 % respectively). Wéope a Chi-square analysis and found no
independence in preferences of microorganismsiffarent substrata (X= 13.86). We focus
on fungi and were determined to species. Exclugifal this group our results for Richness
(S) and Abundance (N) were higher on membrane {Sard N = 13) than in the eggshell (S
=4 and N = 9). We assume membrane is a more imatstibstratum for fungi growth than
eggshell and this could be an explanation for muifigs. This work is a first step on these
issues forC. latirostrisand we will use these results to analyze more asgehe interaction
fungi — egg and his effects on reproductive traits.
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MOVEMENT OF JUVENILES ORINOCO CROCODILES ( Crocodylus intermedius
IN THE COJEDES RIVER SYSTEM, VENEZUELA.

Andrés E. Seijas1*, Ariel S. Espinosa-Blancol, ParaeAvila-Manjon2, José Manuel Mendoza3.

1 Universidad de los Llanos “Ezequiel Zamora” (UNIHZ). Guanare, Venezuela.
2 Direccién General de Biodiversidad y Areas Prioi@sy VMA, La Paz, Bolivia.
3 Biologicas Mendoza C.A (BioMeCA). Guanare, Veraau

* aeseijas@gmail.com

Wild (n=36) and captive-released (n=19) juvenilein®Oco crocodiles Grocodylus
intermediu$ have been recaptured one or several times iG@thedes River System (CRS) in
Venezuela. Elapsed time between captures ranges&rdays to 7.14 years. Capture location
allowed calculating or estimating their travelledtdnces along the river. Most recaptures
(93.4%) came from two continuous sections of th&sCiRe last portion of Cafio de Agua (8.7
km downstream from Lorenzo’s Bridge) and the fit&t3 km of the proper Cojedes River
after its intersection with the Sarare river. Captieared crocodiles have been released in the
CRS during the rainy season. Their recaptures lmeeirred in subsequent dry season
periods. Sixteen of them were first recaptured dsiveam (mean distance 4243+2873 m) and
four upstream (mean distance 3220+3254 m) butréifiee is not significant (Wilcoxon test,
x2=0.378; P=0.54). Wild crocodiles were capturedgxptared only during dry seasons. They
moved less within the same dry season (n=14; md#&¥511) than between dry seasons
(n=12; mean=1020£1138 m)(Wilcoxon teg2=1.849; P=0.18; n.s). Data for captive-released
crocodiles recaptured during the dry seasons amet,sbut they suggest a high degree site
fidelity (n=4; mean 118%69). For nine wild crocaalit was not possible to determine the
exact distance moved from capture to recapture, itbomtas possible to set bounds to
it. Together with previous analyses, it could beddaiat individuals tended to remain in the
same section of the river (or that they have retdro it). A preliminary conclusion based in
our results is that captive-reared crocodiles dspevidely just after their release, but they
tend to settle during the dry season in a partiqivar section, just as wild crocodiles do. It is
probable that all crocodiles dispersed to the suong floodplain during the rainy season,
and return again during the dry season to placesrevithey are familiar with. The
Management implications of these findings are dised.
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NEST AND HATCHLINGS CARE IN WILD AMERICAN CROCODILE (Crocodylus
acutus)

Pierre Charruau

Ecologia y Conservacion de Fauna Silvestre, Elgolde la Frontera Sur (ECOSUR), Quintana Roo, Bt&xi

Present address: Instituto de Biologia, Universidational Autbnoma de México, Ciudad Universitaria,
Copilco, Coyoacan, Distrito Federal, México.

E-mail; charruau_pierre@yahoo.fr

Crocodilians stand out from other reptiles by shaiiniversal parental care but few studies
have focused on this behavior in wild crocodilebisTstudy presents first data on nest and
hatchlings care in wild American crocodiléSr¢codylus acutysin Quintana Roo, México.
From 2006 to 2009 direct observations of crocodilehavior were made at the encounter of
nests and groups of hatchlings in Banco ChinchBrosphere Reserve. In 2009, trap cameras
were installed at 4 nests, from the encounteredttching of each nest, in Banco Chinchorro
and Cozumel Island. Cameras took a video and pheytby at each time movement was
detected. Twenty-one species were identified tot \@deocodile nests. Although no nest
predation was observed, 9 species represent songerdéor the nests and/or hatchlings:
Procyon pygmaeuydRattus rattus Homo sapiensFelis catus Iguana iguana, Ctenosaura
similis, Nyctanassa violacea, Coragyps atratusd Cathartes auraFemales seem to remain
in nest vicinity during incubation. There was ansaice of nest defense from human
intrusion. Variability in nest visits frequenciesasvobserved between crocodiles. Frequency
of visits of other species at crocodile nests deswd with the increase of crocodile visits.
Crocodiles visited the nests at night and mainigraater darkness, corresponding to the visits
of species that represent greater danger for n@sis.crocodile reshaped its nest after it was
disturbed. Crocodiles visited the nests more fratjyeat the beginning and at the end of
incubation, which can be linked to different stgis to decrease nest predation at different
moments of the incubation and to maximize nestimggass. In Banco Chinchorro, almost all
nests were opened by an adult crocodile; whemiisgeto the vocalizations of the hatchlings,
crocodile digs with its fore and hind limbs anddgakhe hatchlings and/or the unhatched eggs
in its snout to carry them into the water, makiegesal trips. Hatchlings care seems reduced
and did not last long time after hatching. Althougare was inter-individual variability in the
maternal behavior of American crocodiles, this p&sra relatively high nesting success.

177
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Melanosuchus nigeand Caiman crocodilusare the largest and historically most hunted
Amazonian caimans. Past hunting pressure has hegrested to shape the heterogeneous
distribution of these sympatric crocodilians in #h@azon basin, sometimes underestimating
their natural ecological habits. Nest distributigmievide insights on habitat use by breeding
populations; this could be used as a basis for egaion and management plans.
Management of crocodilians is often based on sesirdemodels in which breeding habitat is
protected and hunting concentrated in other afleagast regions such as Amazonia where
two sympatric species of crocodilians with commaraalue occur, management may be
complicated and should be based on species-specifibgical peculiarities. Ground nest
surveys combined with satellite imagery allowedtaugvaluate the potential of source-sink
models for the management M. niger andC. crocodilusin two Brazilian protected areas
with different caiman hunting histories. We analy2&€91 caiman nests distributed along the
shores of 84% of 172 water-bodies surveyed bet\06B6 and 2008. Our results indicate that
nest-site selection around open-water lakesvbyniger is tightly influenced by flooding
regimes of these lakes, wherdgascrocodilusis a generalist nester, being less dependent of
permanent water-bodies. There is little evidena past hunting pressure is the principle
determinant of differences in habitat use for mgsthy these crocodilians and management
should be based on different conceptual modelsdoh species (source-sink fdr nigerand
size-selective hunting fdZ. crocodilug.

Financial Support: CNPq, WCS, St. Augustine AllgaFarm & Zoological Park, Moore
Foundation.
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In the past century, legal trade in caiman almastught both species of Amazonian
crocodilians with commercial valueMglanosuchus nigerand Caiman crocodilus to
extinction. Over the last 40 years, caiman popuohetihave been recovering throughout the
whole basin, especially in floodplains from Cent#ahazonia. The efficiency of enforcement
activities and the intensity of caiman use are mmhogeneous throughout Amazonia. We
compared the nesting biology of two population€otrocodilusoccurring in two protected
areas. The Piagagu-Purus Sustainable Developmeet\Re(PP-SDR) is known to be an area
with intensive hunting pressure. On the other hamdRiranha SDR caiman populations are
virtually not hunted for at least the last 15 yeéng around 20 thousands eggs were collected
during the 90s ranching program in the area. Oun mljective was to evaluate the effect of
uncontrolled hunting on size structure of nestiagndles and their reproductive outputs. We
captured 66 nesting females, 63% in PP-SDR (2008809 reproductive seasons) and 37%
in Piranha SDR (2009). We analyzed clutch charesties for 110 nests (78% in PP-SDR and
22% in Piranha-SDR). Nests were carefully openebemys counted, measured and weighed.
Our results indicate that the size structure ofdies and the mean number and size of egg
produced by them are similar in both locations gearfemales tend to lay more eggs in both
locations. However, larger females from Piranha-§ibétluce smaller eggs than females of a
similar size from PP-SDR. Principal nesting areatnfiunction as a source area for harvested
population. We need to understand better what & pbtential production and as a
consequence the maximum sustainable yield of tipelpbon. Nest monitoring programs are
relatively inexpensive and with good results toineate the reproductive potential of
populations of caimans under different hunting pues status.

Funding sources: Fundacdo de Amparo a PesquisastdmldEdo Amazonas (FAPEAM),
Secretaria Estadual de Ciéncia e Tecnologia (SEGbyerno do Estado do Amazonas;
WCS; Rufford Small Grants.
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OF FREE RANGE YOUNG Caiman latirostris IN SOUTHEAST ERN
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The broad-snouted caiman (Caiman latirostris) igalustrine, medium-sized crocodilian,
widely distributed in the eastern part of Brazihc 2006, we are investigating the dynamics
of a natural population of broadsnouted caimananirartificial reservoir (Trés Marias dam)
located in the upper Sao Francisco river basithénstate of Minas Gerais, southeast Brazil.
In order to identify any relationship between simggss and body temperature 38 young
individuals (one and two yrs of age) were captyrdéand at night (from 18:00 to 22:00 hrs)
and their cloacal temperature was determined uaihtanna® termistor calibrated. At the
same time, air and water temperature, SVL and lmodys were also measured. All animals
were marked and released at the site of capturdy Biae and mass ranged from 20.0 to 30.0
cm SVL (=24,8 £0,48 cm) and from 0.2 to 0.7 kg=882+ 0,02 kg), respectively, whereas
cloacal, water and air temperature ranged from £5.30.6 0C, {=27.6+0.25 0C), 27.6 to
30.4 (=29.2+0.2 0C) and 22.3 to 27.4=@4.6+0.34 0C), respectively. There is a positive
relationship between cloacal and water temperdtef226, n=27, p<0.001), but accounting
for the effect of water temperature as a covariate,significant relationship was found
between cloacal temperature and SVL and body mas8.q1). On the other hand, the
residuals of the allometric relationship between_.SWwd body mass, which were used as an
indicator of individual body condition, showed asfiive significant relationship with cloacal
temperature (F1,25=6.7, p<0.05). Therefore, in ayer caimans with warmer body
temperature are in better condition when compaoethdse with lower body temperature,
regardless of the effect of size and mass. Assuitiaglife history traits such as survival,
growth and reproduction are positively relatednmividual body condition, thermoregulatory
behavior plays an important role in the dynamicswald populations of broad-snouted
caiman.

Acknowledgements: The project is supported by RAENIBio/MMA.and Pirapitinga
Ecological Station, Minas Gerais.
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SEXUAL MATURATION AGE OF BLACK CAIMAN ( MELANOSUCHUS NIGER IN THE
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Age at sexual maturity is a critical population graeter for sustainable management of
wildlife. Males ofMelanosuchus nigeran reach up to 4.5 m in total length (TL), anudées
rarely exceed 3.0 m. Age at sexual maturation wstsnated from Richard’s and von
Bertalanffy curve models constructed from capt@eapture studies in the Anavilhanas
National Park and Mamiraua Sustainable DeveloprRaserve. These models indicate that
the age of mature females is between 15 and 1& yedr At that time we were not able to
estimate size or age of males at maturation becafue difficulties to recaptured marked
adults. Recently, the size at first maturation watermined for males and females in the
Piagacu-Purus Sustainable Development Reserviee iBrazilian Amazonia. Humeri of eight
M. niger were decalcified with RDO®, cut using a cryostatnotome and stained with
Harris’ haematoxylin. The minimum maturation agamales was 10.1 years and 16.3 years
for females. The long time necessary Kr niger males and females to reach size/age of
sexual maturation are longer than similar crocadilispecies. Thus, the economic
management of the species inspires much more p#fe as was suggested by the pioneers
in Brazilian caiman studies: Magnusson and Rebléost 30 years ago.

Financial Support: CNPq - Process 408760/06-9 t& RIDPA (SEAP/PR), CT-
INFRA, WCS, Rufford Small Grant.
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Lucia Estuary, situated in northeastern South Afris one of the largest estuarine systems on
the continent and the last remaining estuary witkiable Nile Crocodile (Crocodylus
niloticus) population. It hosts the largest crot®giopulation in a single waterbody in South
Africa and is the most southern viable breedingutetpon in Africa. The estuary is a shallow
water body that experiences large fluctuations atewvolume and salinity. The estuary is
currently in its eighth year of drought, which Hed to the closure of its mouth to the Indian
Ocean in 2002. The mouth closure, as well as dsededake levels and hypersaline
conditions in parts of the system are affectingdistribution, reproduction and health of the
crocodile population. In order to interpret thesemrmges and provide scientifically sound
advice to management, we embarked on a researajrapmme in February 2009 to
investigate the spatial and reproductive ecologhitat use and population dynamics of
crocodiles at the St Lucia estuary. The crocoditribution is monitored through regular
aerial surveys and individual movements throughigétings of colour coded tagged animals
(82 crocodiles tagged to date) and GPS/GSM tratemi(fitted on 8 crocodiles to date).
Positional data from these transmitters allowsaumvestigate activity budgets and detailed
movements for territorial and non-territorial male®productive and non-reproductive
females and juveniles. Data from these telemetraéghals is providing information on the
selection, use and relative importance of habitdi&e are also investigating threats
responsible for the destruction or transformatidrkey habitats for important life history
processes. Historical, current and potential ngsiites together with their spatial properties
(distance to fresh water etc.) are mapped and ffeete of natural egg predation recorded.
Our markrecapture/ sight study (161 crocodiles baug date) is providing data on the
population size, sex structure per size class,otemmtive frequency, rates of egg, hatchling
and yearling survival and dispersal of hatchlingsarlings and two-year old crocodiles as
well as growth rates. These and other parametdirbevused to construct a population model
to simulate responses to various biological andrenmental conditions. This study is part of
a larger research programme on crocodiles in thaZulu-Natal Province and other focal
areas include ecotoxicology, bacteriology, nutniéibecology and genetics.

Financial support: Hans Hoheisen Charitable TroisR0 GPS-GSM transmitters.
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SPATIAL ECOLOGY OF Gavialis gangeticudN THE CHAMBAL RIVER, INDIA.
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ABSTRACT

Following the die-off ofGavialis gangeticusn the Chambal River during winter 2007-08,

ecological and behavioral studies were initiatedhenresident population inhabiting a 30km
stretch of river, upstream of the affected arean @harial (8 females, 2 males; 2.0 to 3.3m,
totl) were monitored via radiotelemetry over 1442®nths, 3-5X weekly (June 2008 thru

April 2010). Local trackers recorded >2000 dadgdtions over the last 14 months, traveling
by motorbike/on foot to elevated riversides neanin basking areas.

Tagged gharial had seasonal patterns of residevitty,an upstream primary (low water/dry
season) location each frequented, and a downstreegondary (high water/monsoon)
residence to which each moved during August-Octobleen, individuals returned upstream,
making seasonal movements that were shorter (4-y darionger (14-16 km). Seasonal
movements averaged 9.6 km, ranged from <2 to 164 Kotal movements per animal
ranged from 0-100km, x=41km, involving 0-16 trigseraging 7.4 trips. Transit patterns
involved a series of short movements, <5 km ovédrdkays, with stopovers enroute (1 day to
2 wks). Individual residence patterns varied. Ohar@l occupied the same 2-3 km stretch of
river year round. Two shifted back downstream poshsoon after moving upstream briefly.
Another had two primary residencies, shifting oftBairing the 2009 nesting season, a 3.3m
female disappeared but reappeared pre monsooi@1id, 2he moved again, and nested ~20
km upstream.

In the dry season, tagged gharial typically speysdoasking in groups near deep water, and
were observed feeding only rarely. Tagged ghasplent time each day in deep water.
Premonsoon heat was avoided by daily submergensbatow water. During high water,
gharials dispersed and feeding was observed often.

Gharial discriminated among riverside activitiead aesponded quickly by moving away
from perceived threats and/or by shifting residetyther locations if disturbed often. In
contrast, they rarely reacted to other village véodls, e.g. gardening, grazing. With
unfavorable conditions, gharials shifted to otheitable sites; such movements/responses
may be prevented by low river levels.

INTRODUCTION

Contemporary telemetry techniques are being inorghsutilized in a widening variety of
applications in the biological study of animalsddrave the potential to reveal unparalleled
detailed and new information about an individuadivities and behaviours in space and in
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time. Not surprisingly, a major emphasis has beenspatial ecology, in particular on

movement patterns, home ranges, dispersal, andnigoatiilities. For any given species,

these life history parameters are essential comypsna understanding environmental

responses, especially adaptation to changed consliin a world increasing influenced by
humans. In addition, these features play criticéds in demographic/population processes
that are vital to conservation and management.

In this report, we present the preliminary resufsan on-going study conducted in the
National Chambal Sanctuary (NCS) in 2008-2010wds initiated in response to the die-off
of 2007-2008 on the lower reaches of the ChambakmRinear its confluence with the

Yamuna. The study presented here has providedeadeiaformation about gharial spatial

ecology, directly relevant not only to the recertssimortality event, but also to the long term
conservation and management of the gharial in 688 .NOur specific objectives are outlined
below:

1. Use radiotelemetry and ground/water based tractonguantify seasonal movement
patterns, home range characteristics, and hatsgabtwild gharial.

2. Conduct a variety of related scientific studiesameffort to better understand gharial
spatial ecology and general biology to provide isdor a range-wide gharial species
recovery plan.

3. Provide data that will allow conservation managerdetter evaluate and implement
conservation measures such as habitat restoraaptive breeding and reintroduction.

4. Continue to liaise with forest department persorama other key stakeholders in an
effort to better understand the key conservatioasuees required to maintain/restore
habitat and revive wild gharial populations.

METHODS
Study area and species

The National Chambal Sanctuary is a 428km strefcth®@ Chambal River, ending at the
confluence of the Chambal and Yamuna Rivers atfigatzn The sanctuary area is located in
a semi-arid zone in Northern India in the stateRafasthan, Madhya Pradesh and Uttar
Pradesh. Mean ambient temperatures range from62°C4with a mean annual precipitation
of 591.2mm, the bulk of which is received during gouth-west monsoon months of May to
August. The bulk of the sanctuary’s landscape midated by ravine thorn forest, and there
is no evergreen riparian forest left — ground coigergenerally sparse throughout. The
Chambal river itself is a fast flowing river whiariginates in the Vindhya hill range of
Central India, it flows north-east and eventuadiing the Yamuna river at Pachnada, before
eventually joining the Ganges River.

This research project was focused on a 115 kmchtreft river from Pinahat (N26.864170°
E78.363723°) to Sasoan Ghat (N26.543776° E79.0883@®ich was the affected area of
the die-off. This stretch of river, particularlyethdownstream reaches, was the epicentre
(impact area) of the gharial die-off in the wintdr2007/2008. The telemetry study and the
active tracking of animals have largely been cadino a study site comprising a 30km of
river, from Dinnpura (N26.779278° E78.725937°) tbetUdi Bridge (N26.697508°
E78.935026°).
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Gharial Gavialis gangeticusis the only surviving member of its crocodiliaanfily and is a
geographically endemic, Critically Endangered sgeaf South Asian rivers, conferring on it
a scientific unigueness possessed by few vertefetdruped taxa anywhere. The species, on
the verge of extinction in the early 1970s withsléisan 300 individuals surviving globally,
was slowly recovering in the National Chambal Saact (NCS) as a result of concerted in-
situ as well as ex-situ conservation action butreasntly experienced two dramatic and near
catastrophic population declines. Although ghartidsoccur in a few other protected areas in
India, a PHVA in 1995 assessed the populationeén\tational Chambal Sanctuary as the only
viable and self-sustaining population in the world.

Animal capture, restraint, and release

Gharial of the selected size class (2-4m total tlengvere very difficult to capture,
particularly the larger size class (3.5-4m TL), dhd present study is based solely on 2.7-
3.3m adults and sub-adults. The successful captuaiegy employed techniques developed
by local fishermen, and entailed setting curtaihnsiesh netting at the deep water approaches
to favoured basking sites. Animals entangled its &l not struggle, and consequently nets
were checked frequently to avoid injury/drownin@nce secured with rope bindings on the
limbs and snout, the captured gharial were remdykakdate and docile, requiring a
minimum of additional restraint, but protectionrframverheating by providing a large shade
canopy and frequent wetting are essential whilaihgl animals for tagging. On several
occasions, it was necessary to retain animals-fo® Bours prior to tagging, and under these
conditions, the holding procedure that was usedwelbktolerated. Upon release, all tagged
gharial reacted normally and typically showed dsie® behaviours briefly and then bounded
for the water and swam away quickly. A qualifiegtarinarian was on hand and assisted in
all capture/tagging procedures.

Radio attachment

The rectangular, epoxy encased radio transmitégni, 18x10x8cm) with trailing, flexible
whip antenna (30cm) was attached to the base bjust anterior to the junction of the
single/double tail scutes. Stainless steel splgs (3, on bottom edge of each radio) were
embedded in epoxy casing and were anchored withakK&sghing line that was inserted with
the aid of a trochar style, large gauge needle agpuide, underneath the dorsal skin
immediately below the bottom of the transmittehr@e strands of line were threaded through
holes drilled at the base of the tail scutes oneeiside of the radio, and then tied to each of
the three sets of rings. The knots were dabbel Wiminute epoxy, and the knots further
secured with metal swages, crimped on line endscalLanaesthetic was available for use
adlib. Radio attachment was completed within 45-60 meimuand well tolerated by all
gharial so treated. In addition, a temperatura tiagger and visual cattle tags were used to
provide individual identification, as well as pemeat scute markings.

Transmitter function

The transmitters (151 MHz; Advanced Telemetry Syste USA) were designed to be
functional for 2.5 - 3 years, and under Chambalddgmns, have an effective signal range of
0.5-3 km, dependent on local terrain and prevatgther conditions. Listening posts, on
high ground (locally known as a tapu) were establisabout every 2 - 3 km along the
riverside. Limited vegetation in the river vallend high vantage points facilitated signal
reception; maximum reception was >5 km under idealitions. Daily observations indicate
that specific behaviours and activities of an ahicaarelated closely with signal strength and
signal variation. For example, a gharial swimmgan be distinguished from one sitting
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stationary on land, e.g., basking. Submergencerundter results in signal loss at 2-3 m, and
continual visual observations while monitoring sibrstrength confirmed that submerged
animals were detectable even when the gharial sedlféor brief periods, e.g., 1 - 3 minutes.
In the dry season when gharial spend hours submhengenitoring was extended for 0.5 -2.0
hours at listening posts in order to adequatelgktreesident gharial when they surfaced
periodically while remaining underwater at midday.

By carefully noting signal variations, a varietyafimal activities/behaviours can be detected
from signal variation alone and subsequently cardal by repeated visual sightings. All of
the above protocols have been incorporated intardh&ne data recorded at each tracking
site. The absence of a signal for a 1-3 day penddtcated that an animal was likely no
longer present in the area. At all listening po#ts trackers scanned all ten frequencies for
signals, to prevent bias in anticipating an anismi&hereabouts by selectively tracking only
known local residents.

Disturbances associated with capture/tagging

Capture/tagging activities in mid March '09 exteddever two weeks and resulted in
disturbance at the two capture sites for the falgw4-6 weeks and typical/normal
behaviours, primarily basking, by gharial at theges were only resumed by tagged as well
as untagged individuals in late April/early May.lIBwing this interruption, tagged gharial
resumed association with untagged individuals agdlar patterns of activity were exhibited
by all resident gharial.

Tracking from listening posts on riverside highgnd resulted in minimal/negligible animal
disturbance, whereas tracking by boat (techniged ustially) was much less productive and
appeared to create a much greater disturbance whielfered with radio-location, e.g.,
gharial submerged on approach, and signal deteetasinot possible, nor were there any
visual sightings.

The Chambal gharial populations resident at spediitalities appear to be habituated to
normal riverside activities, and display finely &hdiscrimination abilities when reacting to
human activities close to basking and/or nestirtgssparticularly. Gharial are alert to
calls/signals of other sentinel riverbank inhaligasuch as shorebirds and wading birds, and
typically react to their alarm calls signifying wsual, atypical, often threatening activities.
Gharial rapidly head for water if basking, or sulbbgeeif in the water until the potential threat
wanes or disappears. Habituation to villagers uBmogpaths, walking with livestock, moving
with camels, even crossing of shallow stretchesvar on foot/camel is evident, and these
activities are ignored and not responded to wittape behaviours.

In contrast, the capture-tagging forays to affidioa continued for days, and even residual
human activities loosely associated with captunehsas tracking/observing, resulted in daily
disturbances to normal patterns of basking and sulpemce by resident gharial. Frequent
major disturbances at some localities appearedesaltrin resident gharial shifting their
“normal” daily locations to nearby, undisturbedase

Based on repeated observations reinforcing the sugnof disturbance factors (above), the
optimum time for capture/tagging would appear tarbthe immediate post-monsoon months
(Oct-Dec) to avoid interference with important steproductive behaviours known to occur
from mid January through the pre-monsoon monthsy(Mane, early July) when nesting,
hatching, and parental care of young has beenwdxdar Chambal localities.
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Tracking Methodology

The tracking team, based at Garhaita Village, asethflatable boat with a 25hp OBM, and a
motorcycle in conjunction with riverside foot pdtdo locate telemetered gharial along a
30km stretch of river which was monitored 3-5 daywveek. High ground overlooks were
located at strategic sites which provided upstreah downstream coverage by utilizing 4
element Yagi antennas as well as 3 or 5-elemediniglantennas with portable field receivers
(ATS Fieldmaster 100) that provided optimal trackiranges of 0.5 -3.0km, dependant on
local terrain and weather conditions. The tracKielyl team, consisting of 3 trackers, logged
a total of 241 days of the 412 day tracking period.

GPS readings (Garmin Vista HCX) were taken for aitocations by triangulation on
constant signals, and when feasible (ie. when thggemals were visible), this data was
collected by waypoint projections using a compasaring along with a laser range-finder
(Bushnell Sport 450).

In addition, hand drawn sketches and marked priatotisatellite maps were maintained for
the most important basking sandbanks. Observatranking effort, consisting of daily forays

of 6-10 hours, were seasonally adjusted to accomateotbcal weather conditions and,
importantly, to the seasonal changes in ghariaviies — early morning and later afternoon
observations during periods characterized by themeg dry months (March —July; Sept-
Nov) and midday observations during the wet peiidaly-Sept) and also for the winter

months (Nov-Feb).

Tracking effort

One radio-tagged gharial (59) has been monitoredver 22 months (9 months from June
'08 to Feb '09 intermittently; followed by 13 mdrst regularly). The ten gharial outfitted
with radio transmitters (151 MhZ; individual frequemes) have been tracked for
approximately 50% of the total days (2432 of thaltgharial days tagged, which were 4120)
between release in mid-March, 2009 and 2@ril, 2010. For the ten gharial monitored for
13 months, locations for 1795 daily monitoring galadays were recorded, for an average of
180 tracking days during the mean 412 days tagge@mmal, or approximately 44% of the
days monitored. A total of 1812 daily locations &veecorded for the ten monitored gharial
during the 13-22 months of the study. In additian daily tracking locations, detailed
observations were recorded of environmental pammsetvater levels (river) and gharial
activity and behaviour, throughout the daylight fsuincluding morning and afternoon
observations. Photos of gharial groupings, inclgdivose which included tagged gharial were
taken frequently, daily to weekly, to further docemh gharial locations and habitat usage. A
summary of the tracking effort is presented able 1

RESULTS
Movement Patterns and Spatial Ecology of Chambal&i Gharial

Synopsis

During the dry season/low water conditions, norawivities consisted of loose aggregations
of gharial of all sizes at particular deep wateaar; pools with riverside sand banks, sand bars
and exposed mid-river sand islands. This “clumpdidtribution of gharial is characteristic of
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all months of observation, except the high watenso@n months of July, August, September
and October.

The radio-tagged gharial monitored for 13 monthsu(M9 — Jan '10) exhibited individually
distinct patterns ranged from residency at a sifggation (61 at Chilonga) to wide-ranging
movements upstream as well as downstream, by aagi®® at Nakhnoli) whose residency
was loosely centred at a mid point 6km below ththist upstream location, and 10km above
the furthest downstream location. The home rangthefradio-tagged animals has, for the
most part, been within the 30km stretch which waes main study site, although some
animals (63 and 49) have been found outside thigeiaThe 3.3m female (63) has been
recorded 22km upstream of Dinnpura and another [&2d8@) has been recorded about 5km
downstream of the Udi bridge. Summaries of theleggy patterns are presentediable 2,
and further details of individual patterns, as veallsize estimators during the dry season vs.
monsoon months are shownTiable 3 (in the section below).

Seasonal trends

Most tagged gharial showed well-defined season#ieqpes of residency, with upstream

primary (low water/dry season) location(s) and dstneam secondary (high water/monsoon
months) residences to which each moved during AuQatober, and then each returned to
its primary residence upstream in subsequent moiiths tagged gharial (49 and 57) varied
this seasonal pattern by remaining at downstreamatittns and/or visiting these during the
post-monsoon, dry season as well.

Two other gharial (75 and 69) with upstream resitksn shifted frequently between their
primary residencies and nearby localities, presuyniabresponse to high water fluctuations
that inundated mid-river islands at Dinnpura. Seakghifts to monsoon residencies during
the high water months of August-Sept-Oct involvdurier distances (4-7km) or longer
distances (14-16km), by gharial from dry seasomary residencies at Dinnpura as well as
those residing at Chilonga.

Distance trends

Three gharial tagged at Chilonga had their printasidency at Chilonga, and either didn'’t
move downstream (61) or made shorter movementsdonslary residencies downstream (55
and 63). Three Dinnpura residents (53, 69 and 7b6yech shorter distances (7km) to
secondary residences while another Dinnpura resi8&nshifted a longer distance (16km) to
its secondary downstream residence. Two other @gmloresidents (49 and 57) moved
downstream and back upstream with less obviousosahty, involving longer downstream
shifts in residency. These gharial appeared t@ shifted their dry season residencies in
2009 to locations downstream in 2010, and resident aearby their secondary residencies
downstream that were occupied during the 2009 nmmnso

The mean for the ten monitored gharial was 10.2 lum varied from < 2km for a Chilonga
resident (61) which was not recorded anywhere (&laeked location on 241 days through the
412 tagged days over 13 months), to 16-21km foeethwide-ranging residents (49@CH;
51@DN and 59@NK). The total recorded movementsttier 10 radio tagged gharial also
showed considerable individual variation. Thesdadises ranged from 3 — 100, with an
average of 55 km. Likewise, the minimum number @pst upstream and downstream
recorded averaged 11.7 trips, ranging from 0 —ri%,troughly equally divided between
downstream high water movements and upstream retauements.
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Transit patterns typically involved a series of shmovements between specific locations,
with stopovers at transit locations as short asdays and as long as several weeks. For
example, 57 shifted in late January from BarolCtulonga, a river distance of 11km, in 1-2
days. A number of recorded movements showed relgtshort transit times of 1-4 days for
distances of > 10km. The typical transit pattemesildustrated inFigures 1 & 2 accompanied

by the travel narratives of two gharial (51 and @hjch are presented in detail below.

Movement summaries for two selected individuals

To illustrate movement patterns of these two amsmalsidency and movements patterns have
been superimposed on satellite imagery and thdtireswutputs have been shown for these
two animals (51 and 57). Downstream routes are tdenas yellow lines with downstream
stops marked as yellow balloons; upstream routesl@noted as red lines with upstream stops
marked as red balloons.

Movement Summary (2009 - 2010) — ID: 51 (2. 8m Fdeaaptured at Nakhnoli)

This individual (51), a resident of Dinnpura andofkKi Mauriyan during the months of

May-July, has been tracked for a total of 255 dayslate (30/04/10). During the tracked

days, it was found on 197 days (or 77% of the tifie¢ total number of days this animal has
been tagged is 410 and it has been tracked for 48%hme total number of tagged days.
During the months of May-July, 51 moved from Dimapto Akon, a distance of 2.4 km,
several times but remained resident in this genenaa. In early August, 51 made a
downstream transit, first to Nakhnoli (6.9 km) ahdn to Chilonga (5.3 km from Nakhnoli) —
a total distance of 12.2 km. Transit time from Nakhto Chilonga was 1 day, and Chilonga
was used as a temporary residence for 15 days.

September saw another downstream movement by &, @hilonga to Pachai Gaon, a
distance of 4.2 km which was covered in a single Bachai Gaon was used as a temporary
residence for about 4 days. Following the resigemt Pachai Gaon, 51 moved back
upstream to Chilonga in October, again coveringistahce of 4. 2 km. Chilonga was again
used as a temporary residence for a further pendd5 days. 51 then moved upstream to
Murong and spent 2-3 days resident at this siteedrly November, 51 moved upstream from
Murong to Nakhnoli covering a distance of 3.4 krthvai transit time of 2-3 days. In mid-late
November, 51 again moved upstream, back to its Mayfesidence just below Dinnpura at
Akon and Karot 4.5 km upstream of NakhnBigure 1 is an overview map of the movements
made by 51.

In late December, 51 moved upstream 2.4 km to Direnpnd was resident in Dinnpura for 2
days following which there was a 6.9 km transit dstream to Nakhnoli. The downstream
movement to Nakhnoli coincided with a rise in wégeels and submergence of some basking
sites at Dinnpura. 51 has been resident at Nakhenwdi nearby sites just upstream during late
January and early February, and then returned torpura briefly for 3 days before shifting

5 km downstream to Karot where it resided thrucadlPpril. The total distance traveled by
51 over this 13 month period was 54.5 km, the stiall ots recorded transits. It made a
minimum of 15 trips, 8 up and 7 downstream (Table 2

Movement Summary (2009 - 2010) — 1D: 57 (2.9m Femalaptured at Chilonga)

This individual was observed to use the Chilongakbey site fairly exclusively during the
months of May, June and July. During this peridd &inimal was tracked for a total of 57
days and was recorded exclusively at Chilonga &s wot recorded for 12 of the 57 tracking
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days — it was not found for 21% of the tracking gjayn early August, the animal left
Chilonga and moved downstream to another well usesking site at Badpura. The transit
time for this move was 5-6 days, and the distangered was 14.3km. 57 used Badpura as its
primary residence for a period of 15-20 days.

In mid-September, 57 moved upstream to a site tieawvillage of Baswara, where it was

resident for a period of 10-15 days. This distatreeelled over this transit was 6.7 km. In

early October, levels of disturbance were obseteddcrease at the Baswara site, and 57 left
Baswara and made another upstream transit to Packhaon, a distance of 3.4 km. The

Pachai Gaon site was used as another temporaryleesie and the animal spent ~15 days at
this site.Figure 2 is an overview map of the movements made by 57.

Late October to early November saw 57 making amotlesvnstream transit from Pachai
Gaon to Baroli, a distance of 6.9 km with a trantsite of about 5 days. Baroli was used as
another significant temporary residence site andgsp&nt the months of November, December
and most of January there. In late January, 57 Bzftoli and moved upstream to Chilonga,
with no recorded stops along the route, and overaasit time of 1-2 days. This distance
travelled was 11.1 km, and the animal has remaatedhilonga for 3 days, before returning
to Baroli to the same locality it had occupied poessly. It remained there til mid March,
when it shifted downstream 3.2 km to Badpura, stdfiere one day, and then returned to
Baroli through the rest of March and all of ApriThe total distance recorded travelled by 57
over this 13 month period was 66.2 km, the suntl ofi@or transits it made during this time.
It made a minimum of 11 trips, 5 upstream and 6rdtveam (Table 2).

Seasonality of movement patterns observed

The details of individual gharial’s seasonal paiseof residency (dry season vs. monsoon)
with respect to the main center of activity, horaege size and area estimates, and movement
direction and summed movement totals are presdatdtie ten telemetered gharial Tiable

3. Each gharial had a well defined activity cerftten which it made excursions, typically
return trips, periodically.

Home ranges consisted of all tracked locations,vese larger during the monsoon months.
River lengths (between most distant points of hoamge) averaged 4.0 km (range 1.3 to 7.3
km) in the dry season vs. 6.5 km (range 3.2 to kén) during the monsoon. Home range

area (river length x river width seasonally) aved®2 ha (range 38-208) in the dry season
vs. 322 ha (range 159-503) during the monsoon. predominant movement direction was

downstream during both seasons. Trip frequendleated in summed movements, was not
obviously related to either size or extent of horarge estimates. Tracker observations
strongly suggest that many short trips were diyeictlresponse to water level changes (e.qg.,
dam releases inundating basking sites, and/orfaplaman activities close by basking areas
that directly interfered with the daily basking tioe).

Although the seasonal patterns of residency sunzethiere were notably consistent for all
of those gharial monitored, four individuals (59, 39, and 63) showed departures from the
general pattern. Two (57 and 49) shifted their season residences downstream during
2010, close to where they initially shifted duritige monsoon from previously occupied
upstream residences. Another (59) had an actoetyter that didn’t shift seasonally, but
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tended to move upstream during the dry and dowarstrduring the monsoon. Finally, the
largest female (63) disappeared coincident with ribsting/hatching periods in 2009, and
again in 2010.

DISCUSSION

The preliminary results outlined above indicatd tha telemetry methods we employed have
provided sufficient data to reveal the seasonatieesy patterns of these Chambal gharial in
some detail. The major findings in brief are: &tle gharial displayed its own individual
spatial preference for specific areas of the risteetch we studied, 2) activity centres and
home ranges varied seasonally, 3) the primary tilmecof movements was downstream
during the monsoon, and upstream post monsoong#difisant individual differences were
evident as variations of the general pattern comtoal. However, the study results to date
are limited because 1) the 2009 monsoon was ladedah not result in usual high water
levels, and 2) the absence of larger gharial 34+m total length) limits the findings to the 2
to 3.3m residents only.

Previous studies of gharial movements have beenapity focused on tracking released
juveniles (1-2m total length) as part of variousdhstarting/reintroduction programs within
India and Nepal (Ballouard and Cadi, 2005 and W\Wifid, 2009) These efforts have met
with varied success which has been difficult toeasshecause the resident, wild populations
have not been studied and/or reintroductions haen Imade in river stretches devoid of an
established resident population. In general, aljhosome reintroduced/released gharial
remain near release points, many have been redight® km away, predominately at
downstream locations.

The movement patterns of wild, resident gharidizinig telemetry to track movements has
been reported by Singh (1985) at a Chambal localistream from the study area in the
present study. One juvenile upon release movedsimeam a total of 9 km in 35 days,
moving 6 km in 15 days and a further 3 km in 20 sdaf4nother juvenile translocated
upstream 60 km moved 14 km downstream where it ireedaafter 4 months, still 46 km
upstream of its capture site. In a previous st{Rlystard and Singh 1983), based solely on
sightings of 4 uniquely marked adults (2 males,&nd 6.6m total length; 2 females, 3.6 and
4.6m total length) in Satkoshia Gorge, a 22 kmtaref the Mahanadi River in Orissa, India,
home range river lengths of 19.2, 12.8, 10.4, @@ km, respectively were estimated based
on numerous re-sightings. Maximum recorded movésianthis study were 28, 44, 23, and
43 km, respectively.
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TABLES
TABLE 1: SUMMARY OF THE TRACKING EFFORT
Length| Days Days Monitored Not Track
Sex| D | sy | Tagged March 2009 to April 2010 Total | cound | pays
M A M J J A S (0] N D J F M A

F 61 2.9 412 17 | 18 | 25 | 24 | 24 | 14 | 16 | 23 | 22 | 24 | 27 | 23 | 16 | 15 288 47 241
F 53 2.3 410 8 15 | 24 | 28 | 23 4 10| 18| 20| 18 | 20 | 19 | 21 | 11 239 45 194
M 55 2.1 412 15| 17 | 21 | 27 8 7 15| 23| 23| 25| 27 [ 24| 19 | 16 267 53 214
F 69 3 409 8 16 | 23 | 26 | 23 5 12 | 16 | 20 | 17 | 21 | 14 | 25 | 23 249 57 192
F 75 2.5 410 10 | 17 | 24 | 27 | 22 5 11|16 | 20| 20 | 24 | 17 | 12 | 18 243 62 181
F 63 3.3 412 3 - - - 13|11 | 21| 20| 23| 24| 25| 15| 20 | 21 196 77 119
F 57 2.9 417 18| 19 | 24| 24| 19|12 | 21| 16| 19| 18 | 18 ( 19 | 11 | 13 251 61 190
F 49 2.9 409 14 | 12 | 23 | 22 | 13 5 12 | 15| 18 | 17| 20 | 15| 15 | 19 220 48 172
F 51 2.8 410 15| 13 | 23 | 28 | 22 6 14 | 19| 18| 19| 24 | 21 | 17 | 16 255 58 197
M 59 2 419 15| 14 | 17 | 18 | 26 4 16 | 17 | 20 | 21 | 22 8 14 | 12 224 129 95
TOTAL 123|141 (2042241193 | 73 | 148183203 | 203|228 | 175| 170 | 164 | 2432 637 1795

June 2008- March 2009

M |59 | 2 255 5| 4 8 | 4 21 4 L AT
19z

TOTAL 123 141|204 | 229 | 197 | 73 | 148 ( 183 | 211 [ 207 [ 228 | 175 [ 170 | 164 | 2453 641 1812




Abbreviations: CH — Chilonga, NK — Nakhnoli, BD — Badpura, PG acRai Gaon, DN —
Dinnpura, UD — Udi Bridge, MR — Murong, CE — Chiga East Sandbank, AK — Akon ki
muariyan, BR — Baroli, LK — Lakhanpura rock poo§ Baswara

TABLE 3- ACTIVITY CENTERS, HOME RANGE ESTIMATES, RIVER DIRECTION & SUMMED MOVEMENTS OF TEN
TELEMETERED GHARIAL IN DRY SEASON VS. MONSOON, ON A 30 KM STRETCH OF CHAMBAL RIVER, UDI-DINNPURA, UP &
MP STATES, INDIA

SUM ALL
ANIMAL DRY SEASON AND MONSOON RIVER MOVEMENT | MOVEMENTS
SEX ID SEASON RESIDENCES HOME RANGE DIRECTION (KMm)
DISTANCE
CENTER RANGE (K'M) AREA (HA)

E 61 D CH CE-CH 1.3 38 NONE 3
61 M CH CE-MR 3.2 159 NONE

F 53 D DN DN-AK 2.4 70 DOWN STR 29
53 M NK MR-KA 5.4 269 DOWN STR

M 55 D CH CH-LK 2.1 59 DOWN STR 31
55 M PG CH-PG 4.2 208 DOWN STR

F 69 D DN DN-KA 5 141 DOWN STR 74
69 M NK MR-KA 5.4 269 DOWN STR

E 75 D DN DN-NK 6.9 197 DOWN STR 126
75 M NK MR-KA 5.4 269 DOWN STR

E 63 D CH CE-MR 3.2 91 NONE 10
63 M PG MR-PG 6 301 DOWN STR
57 D CH (2009) LK-CH 2.1 59 DOWN STR

F 57 M BR (2009) PG-BD 10.1 503 DOWN STR 66
57 D BR (2010) BS-BD 6.7 189 UP & DOWN
49 D CH (2009) NK-PG 9.5 268 DOWN STR

F 49 M PG (2009) MK-PG 6 301 UP STR 56
49 D BD (2010) RP-BR 5.2 148 DOWN STR

E 51 D DN DN-AK 2.4 70 DOWN STR 54
51 M NK NK-PG 9.5 472 DOWN STR

M 59 D NK NK-AK 4.5 127 UP STR 100
59 M NK NK-PG 9.5 472 DOWN STR
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Abbreviations: CH — Chilonga, NK — Nakhnoli, BD — Badpura, PG acRai Gaon, DN —
Dinnpura, UD — Udi Bridge, MR — Murong, CE — Chiga East Sandbank, AK — Akon ki
muariyan, BR — Baroli, LK — Lakhanpura rock poo§ B Baswara

TABLE 2: SUMMARY OF DRY SEASON & MONSOON RESIDENCY, MAXIMUM MOVEMENT DISTANCES, SUMMED
DISTANCES MOVED, AND TRIPS RECORDED FOR TEN TELEMETERED GHARIAL, CHAMBAL RIVER
ANIMAL DETAILS SUMMARY
Total Primary Dry | Secondary Distance .
ID Sex | length E:c: Cap Site Season Monsoon ’\DA;); (:fg]c) Loc max (km) ';/::ns# UfriSIR %V\t/r'\IISST
mts 4 Residence | Residence ' movement P P P
61 F 2.9 241 CH CH CH < 2km CE-MR 3.2 0 0 0
53 F 2.3 194 NK DN NK 6.9 DN-NK 28.5 8 4 4
55 M 2.1 214 CH CH PG 4.2 CH-PG 31.3 13 7 6
69 F 3 192 NK DN NK 6.9 DN-NK 73.5 16 8 8
75 F 2.5 181 NK DN NK 6.9 DN-NK 125.5 23 11 12
63 F 3.3 119 CH CH PG -6 MR-PG 10.2 3 1 2
57 F 2.9 190 CH CH/BR BR 14.3 CH-BD 66.2 11 5 6
49 F 2.9 172 NK CH/BD PG 21.5 MR-UD 55.9 10 3 7
51 F 2.8 197 DN DN NK 16.4 DN-PG 54.5 15 8 7
59 M 2 112 NK NK NK 16.4 DN-PG 99.6 18 9 9
8F2M 1812 X =10.2 X=54.8 [ X=11.7] X=5.6 | X=6.1
| TOTAL (2-16.4) (3-100) (0-23) (0-9) (0-12)

X=MEAN VALUE
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Figure 1: Movement map for Animal Number 51 showing a summary of major movements made
from March 2009 May 2010




Figure 2: Movement map for Animal Number 57 showing a summary of major movements made
from March 2009 May 2010
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TRACKING CROCODILES WITH ACOUSTIC TECHNOLOGY: LESSO NS FROM
FISHERIES SCIENCE.

Hamish A. Campbell and Craig E. Franklin

School of Biological Sciences, The University ofé@asland, Queensland, Australia
Hamish.campbell@ug.edu.au

New acoustic tagging and tracking technologies temasforming the science underlying
fisheries management. Advances in electronic tagbk sensor technologies have enabled
scientists to track marine fishes throughout thiscycle, whilst simultaneously sensing their
physiological and local environmental conditionsisl has provided vital data about the
ecological requirements of a species, informingaesh managers and policy makers of the
best strategies for conservation. This technolaag/the potential to play an important role in
crocodilian research and conservation. The dewesrelatively small in size and weight
compared to satellite transmitters and becausetrtmsmitters communicate by acoustic
waves they can be easily and safely implanted withe body of small animals. The battery
life of an acoustic transmitter can last for ugltbyears, and the low monetary cost per unit
means that a large number of individuals can bdietufor many years. Once implanted
inside the body of the crocodilian the transmittamtinually emits an acoustic pulse
containing a unique ID code for the animal, andasired water depth and body temperature
information. This is detected and recorded by uweesr receivers deployed at discrete
locations throughout the geographic range of tlhelysianimal. In this talk | will describe
these new technologies and the intricacies of dadysis. | will show how acoustic tracking
technology has enabled us to understand the sps#imbial segregation, diving and
thermoregulatory behaviour of the Estuarine crdeorocodylus porosusgnd reveal the
fascinating strategy they employ to travel throughtbeir geographical range.
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USING ECOLOGICAL NICHE MODELS TO EVALUATE THE SEX R ATIO IN
CROCODILES.

Armando H. Escobedo-Galvan?, Constantito Gonzalez-Salazer V. Baruch Arroyo-Pefid and
Enrique Martinez-Meyer?

! Programa de Doctorado en Ciencias Biomédicastutside Ecologia, Universidad Nacional Auténoma
de México, 04510 México D.F., México.

Z Laboratorio de Andlisis Espaciales, Instituto del@®jia, Universidad Nacional Auténoma de México,
04510 México D.F., México.

*elchorvis@gmail.com

Sex ratio is an important attribute to estimate ypajoon viability in species with
temperature-dependent sex determination (TSD).cAdcodilians present the TSD I
pattern, in which females are produced at low aigh hemperatures while males are
produced at intermediate temperatures. Howevedetailed reports exist on sex ratios of
crocodiles throughout their range. Herein, we regbe sex ratio of the American
crocodile Crocodylus acutysand the Morelet’'s crocodileC( moreleti) in different
localities across their geographic range, charamerthe local climate and evaluating the
potential impact of climate change in the next ®arg. Using the localities where sex
ratio has and has not been altered we developeéecalogical niche model for each
species using the Genetic Algorithm for Rule-setdaction (GARP) and projected them
on to current and future climate scenarios to pcedootential distribution maps for the
two species in the two time periods. Our resulesent areas where we can expect skewed
sex ratios due to climate change in the near future

Financial Support: PAPIIT-DGAPA-UNAM (IN221208), ditCONACYT doctoral
fellowship (AHEG and CGS). Congress assistant supgdy PAEP-UNAM
(Programa de Doctorado en Ciencias Biomédicas)
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USING GIS TO ASSESS NEST SITE SELECTION AN NEST ABUINDANCE OF
AMERICAN ALLIGATORS ( ALLIGATOR MISSISSIPPIENSIS).

J. Patrick Delaneyl, 3, Kenneth G. Rice2, Arnold M.Brunelll, H. Franklin Percival3, and Allan R.
Woodward4

1 Reptile and Amphibian Research Subsection, FdoFigh and Wildlife Conservation Commission, 601stVe
Woodward Ave., Eustis, FL 32726, USAatrick.delaney@myfwaont arnold.brunell@myfwc.coin

2 USGS, Southeast Ecological Science Center, 7920 TRl Street, Gainesville, FL 32653, USA,
(ken_g_rice@usgs.gpv

3 Florida Cooperative Fish and Wildlife ResearchtUdSGS, Biological Resources Division. Universif
Florida, Gainesville, FL 32611, USApércival@ufl.edy

4 Reptile and Amphibian Research Subsection, Fddfidh and Wildlife Conservation Commission, 400bitH
Main Street, Gainesville, FL 32601, USAJl&an.woodward@ myfwc.com

In Florida, alligator farmers have commercially \ested American alligator eggs from
public waters since 1988. The eggs are hatchedalligdtors are raised for the production of
meat, hides, and other alligator products. Histdiy¢ alligator egg collection quotas were
established by aerial nest surveys conducted algnbgl the Florida Fish and Wildlife
Conservation Commission (FWC) prior to collectiobsie to safety and budget issues, aerial
surveys were discontinued after 2005 and quotasnarme established using population
estimates from alligator night-light surveys in dmration with historical egg collection
guotas. The objective of this project is to provaehabitat-based model for establishing
public water alligator egg collection quotas thatdrporates historical aerial nest survey data
and night-light survey data. | will (1) develop abitat suitability index (HSI) for Lake
Kissimmee, Lake Tohopekaliga, and Orange Lake uaiggo-rectified aerial map of littoral
plant communities, bathymetric data, water levebdand historical aerial nest survey data;
(2) test predictions made by the HSI by using subs$ehistorical and current aerial nest
survey data, and (3) use night-light survey datd #re HSI to create a model to make
predictions on the number of nests that will oamuia system during a given year. Field work
for this project will begin June 2010, | will conctuaerial surveys of nests from 2-seat, piston-
engine helicopters during the alligator nestingseea (late June and July) of 2010-2011 on
each area. | will randomly select nests from theaheest surveys for ground truthing and
sampling. At each nest, location, distance fromt nes open water, elevation above
surrounding nest site, composition and abundangat@oplant species present, and depth and
composition of organic material under nest willrheasured and recorded. ArcGIS 9.3 will
be used to (1) overlay and analyze historical amceat nest locations and characteristics; (2)
create 2.5 ha hexagons to overlay over each sysigra; and (3) analyze geo-rectified aerial
map of littoral plant communities and bathymetratad FRAGSTATS will be used to obtain a
HSI score for each hexagon. To determine the pibtyabf a given nest falling inside a
hexagon with a relatively high HSI score, nest fmra data will be analyzed using the
statistical analysis software, SAS. Methods andimneary results for this project will be
presented.
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VARIATION IN AMERICAN ALLIGATOR ( ALLIGATOR MISSISSIPPIENSIS)
GROWTH RATES AMONG AQUATIC HABITATS IN FLORIDA.

Allan R. Woodward*

Florida Fish and Wildlife Conservation Commissi@@p5 SW Williston Road, Gainesville, FL 32601, USA

*allan.woodward@myfwc.com

Growth rates are important when developing poputathodels and estimating sustainable
harvest rates for crocodilians. We used skeletyublogy to estimate age to maturity for
American alligators Alligator mississippiens)sin 24 aquatic habitats in Florida. Median
number of years for female alligators to attainrh.& total length (generally considered to be
the onset of sexual maturity) was 9.45 years ande@ from 7.55 to 13.99 years. Variation
in growth rates among aquatic habitats can havefaynd effect on reproductive potential of
alligator populations, and can influence estimaigdransition rates between general size
classes. These parameters influence populationtignates, and this variation may explain
differences in both recovery rates of depressedilptipns and sustainable harvest rates of
recovered populations. Variability in growth mag kelated to nutrient levels in aquatic
systems. Population modelers should carefully ide@nwariation in growth when developing
population models.
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AN EXTENDED INCUBATION PERIOD IS NOT ENOUGH TO DETE RMINE
HATCHLINGS SEX.

Josefina L. lungman 1,2*, Carlos I. Pifia 1,2,3

1Proyecto Yacaré Laboratorio de Zoologia Aplicadlzexo Vertebrados (FHUC — UNL/
MASPyMA), A. del Valle 8700, (PC3000) Santa Fe, éngna. .

2 C.I.C. y T.T.P.-CONICET/ Dr. Matteri y Espafia.:(3R05. Diamante, Entre Rios, Argentina.
3 Fac. de Cs. y Tec. UAJER/Fac. Cs. de la Alimearat/NER.

*.iungman@gmail.com

The influence of temperature on the outcome of akdifferentiation in crocodilians is well
established. At present, there is no evidencepitative target for temperature. Some authors
have postulated that both, developmental rate dutifirst third and incubation period are
better predictors of sex than incubation tempeeatiwmCaiman latirostris incubation at 33 °C
simultaneously induces shorter incubation time, amales. If the rate of development
(defined in its narrowest sense as morphologicahghs) is more reliable than temperature to
predict the sex, any factor capable of modifyinge tbevelopmental ratetemperature
relationship has the potential to control hatchisex. Here, we consider whether hypoxia
influences gonadal sex by affecting either the tgreental rate or the incubation period, or
both. Thus, caiman eggs were incubated at 31 °Qarf€ (yielding 100 % females and 100
% males, respectively) and under various oxygerceatnations. Oxygen levels modified
incubation period, but they did not affect sex deiaation. Nevertheless, by assessing
embryos during their thermosensitive period (Stage4), we observed that developmental
stages were the same between oxygen treatmengstedestheir differences in the timing of
hatching. Our data do not support the hypothesisgbx ratio irC. latirostrisis mediated by
incubation time or oxygen availability during embggnesis, at less under our incubation
treatments. Key words: Broad snouted-caiman, hypard development embryonic.
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DIPEPTIDYL PEPTIDASE IV (DPPIV) ACTIVITY IN  Caiman latirostrisSAND Caiman
yacare

Maria V. Parachu Marcé1, 2, Pablo A. Siroskil*, Mark E. Merchant3, Gisela L. Polettal, 4, and Hugo H.
Ortegab
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8700, Santa Fe, Argentina

2 Centro de Investigaciones Cientificas y Transigieede Tecnologia a la Produccion — CICyTTP-CONICE

Diamante, Entre Rios, Argentina

3 Department of Chemistry, McNeese State Unive(8ityx 90455) Lake Charles, LA, 70609, USA

4 Catedra de Toxicologia y Bioquimica Legal (FBCRH), Santa Fe; FCEN-UBA, Bs. As., Argentina —
CONICET

5 Departamento de Ciencias Morfolégicas (FCV-UNggnta Fe, Argentina — CONICET

* psiroski@santafe.gov.ar

The Dipeptidyl peptidase IV (DPPIV) plays an impart role as physiological regulator of a
number of peptides that serve as biochemical mgssemithin the immune system, among
others. DPPIV can occur in a soluble form, or a$ plathe membrane of many cells, and has
broad substrate specificity. The presence of DP&IWity resulted in cleavage of AFC from
a dipeptide substrate, producing large increasdisianescent intensities that were measured
spectrofluorimetrically. The DPPIV action was idéatl and characterized in plasma of wild
specimens o€. latirostrisandC. yacareat different times, temperatures and concentrations
The enzyme activity was lower i@. yacarethan inC. latirostris at all temperatures tested,
increasing significantly only i€. yacareat high temperatures, while @ latirostris showed

a strong correlation from the initial temperatuféis difference between species could be
attributed to its environmental performance. Sinylaplasma exposure of DPPIV in both
species showed a time-dependent, although curees gdéferent between them. These results
show that plasma activity of DPPIV was differentvieen two caiman studied, may be as a
consequence of differences in susceptibility tectibn among them. The values found in this
study are higher than those reported for other alsiand humans, demonstrating another
characteristic of the efficient immune system afoodilians.
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OXYGEN CONSUMPTION OF CAIMAN LATIROSTRIS NEONATES AT
DIFFERENTS TEMPERATURES

Alba Imhof 1*, Maria Josefina Boned 1, Alejandro Larriera 1

1 “Proyecto Yacaré” - Laboratorio de Zoologia Aplila: Anexo Vertebrados (FHUC - UNL / MASPyMA), A.
del Valle 8700, Santa Fe

* aimhof@fhuc.unl.edu.ar

In ectotherms, metabolism is the main limiting ehhvior, distribution and use of resources.
Caiman latirostrisis the American crocodilian species southernmmsstiblution. In this study
we determined and compared the standard metaladéc(8MR) at two temperatures (20 °C
and 30 °C). We calculated the rate of thermal seitgi (Q10). We utilized a method of
indirect calorimetry (closed respirometer) measyri@® consumption under controlled
temperature conditions. Measurements were perfoim@& neonates from 7 different nests
prior to its first intake, or after fasting for lelast 7 days. At 30 ° C, the SMR was 0.16 + / -
0.05ml/g/h.At20°C,the SMR was 0.11 {0,604 ml / g/ h. The ¢ calculated between
20° C and 30 ° C was 1.6. Consumption calculate2Da€ and 30 °C were compared using
ANOVA. There were significant differences betweesatments (p <0.05). As the weight of
the individuals increased, decreased the SMR.
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SKELETOCHRONOLOGY OF CaMAN crocobpiLus IN THE PIAGACU-PURUS
RESERVE, CENTRAL AMAZONIA.

Gabriel Mucal*, Lais C. M. S. Barretol, Samara F. Lobol, CamilaB. Bastosl, Vera M. da Silva2;
Washington C. Mendonc¢a3, Boris Marioni4, Ronis Da i&eiral

1 Laboratério de Zoologia Aplicada a Conservacauyélsidade Federal do Amazonas (UFAM), Brazil

2 Coordenacdo de Pesquisas em Biologia AquaticeeseaPInterior, Instituto Nacional de Pesquisas da
Amazonia, Brazil

3 Pés-Graduacgéo do Centro de Ciéncias do AmbieiaM, Brazil

4 Instituto Piagacu, Caiman Conservation PrograraziB

*muca.gabriel@gmail.com

Spectacled caimarC@iman crocodilus has the widest distribution among all Alligataed
However, like all crocodilian species, gonadal meation inC. crocodilusis more related to
body-size than to age of the individual. Skeletoaltogy is based on the presence of cyclic
and annular bone growth, and permits counting theber of LAGs (lines of arrested
growth) in cross-sections of long bones. Our olbjestwere to study the relationship between
number of LAGSs, body size (SVL, cm) and numberfladding pulses to estimate age at the
minimum maturation size in the Piagacu-Purus Soisbde Development Reserve. Age and
minimum maturation size of males and females wamated from previous studies. Humeri
of tenC. crocodiluswere decalcified with RD® cut using a cryostat microtome and stained
with Harris’ haematoxylin. The minimum maturatiogeain males was 4.7 years and 5.7 years
for females. This information will be critical tougport a future harvesting program of
Spectacled caiman in the Piagacu-Purus Reservim dhnel Brazilian Amazonia.

Financial Support: CNPq - Process 408760/06-9 t&RMPA (SEAP/PR), CT-INFRA,
WCS, Rufford Small Grant.
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THE EFFECTS OF HYPOXIA ON OXYGEN CONSUMPTION OF BRO AD-
SNOUTED CAIMAN EGGS.

Josefina Boned*, Josefina lungman1-2, Alba Imhofl, Carlos I. Pidl-2-3

1-Proyecto “Yacaré”- Laboratorio de Zoologia Aptlea: Anexo Vertebrados (Convenio UNL/MASPyMA).
2- C.I.C. y T.T.P.-CONICET/ Dr. Materi y Espafia.:(3205. Diamante, Entre Rios, Argentina.

3- Fac. de Cs. y Tec. UAJER/Fac. Cs. de la AlimgdgtaUNER.

*joboned@hotmail.com

Embryonic ability to tolerate hypoxia is oxygen-datemperature-dependent, and can be
assessed by measuring oxygen consumption. To igaestdevelopmental responses to
hypoxia, we incubate@aiman latirostriseggs at two different temperatures (31°C, 100%
female-producing temperature, and 33°C, 100% m@adyting temperature) and at twe O
concentrations (12% and 21%). Oxygen consumptios mwaasured at embryonic stages (22
and 24) incubated at 31°C and 33°C temperatur@se@trespirometer was used to measure
the consumption oxygen .We found the samec@sumption at stage 22, but at stage 24,
consumption at 33°C was higher than at 31°C, ialseems to be a lower consumption under
hypoxia than at normal Qevel, at this temperature. Absence of differerae81°C in our
results support the hypothesis that hypoxia interaith incubation temperature.
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THE EFFECTS OF ULTRAVIOLET RADIATION ON THE INNATE IMMUNE
RESPONSE OFCaiman latrostris REPORT OF ADVANCE.

Lucia FernandeZ’, Gisela Poletta’® 3 Patricia Amavet® ** and Pablo Siroskt

1 “Proyecto Yacare” — Laboratorio de Zoologia Aptia: Anexo Vertebrados (FHUCUNL / MASPyMA), A.
del Valle 8700, Santa Fe, Argentina.
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3CONICET.
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Universitaria, 3000, Santa Fe, Argentina.

*la_lufernandez@hotmail.com

The sun emits ultraviolet radiation (RUV) that exessary to many vital biological processes.
RUV exposure is essential for development and drprtion, the synthesis of vitamin D3 one
of its most important benefits. Overexposure to Rtdiht induce adverse biological effects
such as immune suppression, which could debilfategnition of some antigens after a few
days of the irradiation. Some researches assettthiegadamages caused by this type of
radiation might have tremendous influence on thedtheof populations. Although the UV-B
wavelength range can exert a positive influencelivarse biological effects, excessive UVB
radiation exposure interferes with the normal fiorcof the immune system in both animals
and human beings. Lipopolysaccharide (LPS) is aomepmponent of the wall of Gram
negative bacteria. LPS contains a toxic substdripé] A, that is recognized by the immune
systems of higher eukaryotes and causes an inflaonyneeaction. Twenty seven broad-
snouted caiman (3 months old) will be used for 8tisedy. Eggs will be harvested from 3
different wild nests and artificially incubated wndcontrolled conditions. Caiman will be
maintained under different UVR intensities durihg 60 days. The UV exposure will be of
12 hours per day. For each treatment group, weewdluate animal growth (weight, total
length and snout — vent length), as well as immaystem function by total and differential
peripheral leukocytes counts, serum complementvictiand total and fractional
concentrations of serum proteins. We suspect thategposure to RUV will lead to an
immunesuppressive effect, reducing the immune respofCaiman latirostrisdue toE. coli
LPS.
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ORINOCO CROCODILE PICTURES NEEDED FOR ILLUSTRATING
DIAGNOSTIC CHARACTERS IN KEYS, AND JOHN-T'S PHOTOS MIGHT
INCLUDE THEM.

By Franklin D. Ross and Ashley Pearcy

National Natural History Museum, and Leiden Univistd_eiden, The Netherlands

Diagnostic illustrations of the Orinoco crocodiége rarely available. The vast
majority of published photos of Crocodylus internusdshow either the head or the whole
animal in various lateral views, and these pictweddom include those special characters that
distinguish the Orinoco crocodile from its geogriapieighbor C. acutus. For demonstrating
that the American crocodile significantly differeom C. intermedius, selected photographs
that directly compare the head shape of both spegith each other, such as in Medem
(1981: 33), are convincing.

The Orinoco crocodile has a longer and narrow@usnand this skull proportion
difference is reflected in the extent of the manthb symphysis. The American crocodile has
lower jaws that are essentially straight, but imtcast C. intermedius exhibits a slightly
inwards and concave bend in the shaft region oh eaandibular ramus. This important
distinction was illustrated by Medem (1981: 32)hwihe same two animals which are similar
in physical size to each other.

The large fifth maxillary tooth sticks down outsithe lower jaw very distinctly in the
Orinoco crocodile, while in C. acutus the rows ppear and lower teeth interdigitate slightly
more evenly in the mid-snout region. The concagadbin the C. intermedius mandible
allows the Crocodylus stabbing tooth to remain t®ed, and simultaneously it lengthens
the extent of the symphysis between the lower jdesause the mandibular rami approach
their anterior junction differently. The Orinocoocodile’s fifth maxillary (= tenth upper)
tooth sticking downwards outside the mandible, anche similarly elongate lower teeth
sticking upwards outside and through the premaxillaones of the snout-tip in C.
intermedius were illustrated in Medem (1958: 1864 Medem (1981: 28), but neither of
these lateral view drawings showed the mandibylaphysis.

The extent of the suturing together of the anteeinds of the mandibular rami is
related to the parallel outside edges of the lojaess in this symphysis region, and these
characters were illustrated by Medem (1958: 191jh whe longest lower tooth being the
“first” (anteriormost) dentary, followed by the se@ and fourth dentary teeth. The posterior
end of the lower jaw symphysis is commonly meastmgthe level of the dentary teeth and
alveoli located laterally adjacent to it, but thetemt of the suture is difficult to see in
Medem’s (1958: 191) drawing, because of the latenglle of the view (Fig. 4). For some
significantly better illustrations of the C. inteedius symphysis in properly dorsal view in
Brazaitis (1971: 75) and in Lutken (1884: pl. 5).
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In currently general theory, the symphysis readheslevel of the sixth tooth in C.
intermedius, but we note that even when viewed fadiractly above, and also separately
when viewed from directly below, the extent of Hyenphysis is dorso-ventrally irregular and
complex in shape, thus causing ambiguity aboutndi&fns, especially when cleaned bony
mandibles (in dorsal view) are compared with vémitaws of skin-covered heads. The
narrowness of the space between the shafts obther ljlaws makes it difficult to see exactly
where the skin of the throat actually stops. Tleeeno illustrations in Medem (1958, 1981)
that show how the symphysis is always shorter eathr than it is internally in both
Crocodylus intermedius and C. acutus, but this phmmon can be seen in Medem’s (1981
26) drawing of a Melanosuchus niger osteologicappration in ventral view.

Neither the American nor the Orinoco crocodilerdvave the vomer bone exposed on
the palate, but the two species might possibly iséinguishable from each other by the
location of their premaxillo-maxillary suture, besa in C. intermedius its posterior
projections can reach to the level of the third ey teeth (Fig. 6), and more importantly
the suture along the midline between the premayilkeones is relatively longer than in C.
acutus. The elongate and narrow snout of C. irgdmas distinguishes it from the American
crocodile species, but the ventral view of the @cm crocodile skull in Medem (1958: 188)
has sutures and fenestrae that resemble C. aautesctpsely, especially in the posterior half
of the skull, and we note that the posterior prioges of the premaxillary bones on the palate
of the American crocodile species sometimes rehehlavel of the third maxillary tooth
(Ernst et al. 1999: 3).

Photographs showing the ventral surface of oveeidead crocodilians are often so
overexposed that the transverse rows of belly sadaléhe collar-vent count can not be clearly
seen, and this is especially true for extremelytavibellied species, as exemplified by the
Orinoco crocodiles in Medem’s (1958: 202) and (19867) photos that show the C.
intermedius diagnostic mandibular symphysis. Tlhéargcollar on a single commercial
“Crocodylus intermedius” belly hide can be seerFuths (1974: 106; 2006: 91 flesh side)
and in Wermuth & Fuchs (1983), but the collar isenfvariable within a species, and its
details and functional location in relation to tihent legs is hard to see in available photos.
Similarly, the scalation details around the operohghe cloaca are not clearly shown in any
publication. It is probable that C. intermediugl &. acutus can not be distinguished from
each other by their gular collars, and nor candhle® species be keyed by their cloacal vent
scales. However, locating the posterior edge @fcthllar, and also finding the first transverse
row of ventral scales immediately anterior to theacal “oval” disturbance, are both required
for performing the collar-vent (C-V) count.

Unfortunately the scalation diagram in Medem (19587) does not show the entire
C-V count because a back leg obscures part ofdt; separately the details of the collar, and
also of the cloaca, cannot be seen clearly. Horkyehe dorsal scalation of an Orinoco
crocodile is illustrated in dorsal view in this gram, and thus this illustration of a C.
intermedius skin could potentially be very intenggt The anterior end of the tail is indicated
on Medem'’s diagram as caudal whorl #1, meaningfitetransverse row of dorsal scales
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posterior to the back edges of the hind legs. pibture is sufficient for counting sixteen
transverse rows of dorsal scales that cross the,baad anterior to them, and located
approximately between the front limbs, there isaomspicuous space of unarmored skin
separating the thoracic dorsal armor from the nisclaad they are in turn separated from the
postoccipital (PO) scales. The drawing shows 0r scales and approximately six nuchal
scales. These numbers of scales do not distingwsioco crocodiles from C. acutus, and
additionally both species have their PO’s separatad their nuchals, and also both taxa are
characterized by a significant space of flexibli Separating the stiff nuchal cluster from the
anterior edge of the thoracic and body armor. Weot completely trust Medem’s (1958:
196) illustration. However, this precaudal resabbut what we can call sixteen “carapace”
rows does not separate C. acutus from the Orinommodile, because both species can loose
precaudal (PC) rows #17 and #18 (Ross & Mayer, 1988-327), with the PC numbering
system starting at the sacro-caudal juncture.

We believe that the scale count between the hags in Medem’s (1958: 197)
diagram is inaccurate, because PC-1 should hawe fonk or five scales across in C.
intermedius, and PC-2 should have only four scalisin it (Ross & Mayer, 1983: 326).
The same source predicts only four contiguous sdal¢ransverse rows PC-3 and PC-4, but
the Medem (1958: 197) figure shows more than fdurus it appears that the scalation on the
carapace (PC-1 through PC-16 in C. intermedius)yzed and although probably correct
about the number of transverse rows crossing tihapaae, Medem’s diagram is at least
sometimes misleading about the exact number ofescédcated contiguously within
individual carapace rows.

New graphics are needed that clearly show the ladgpace, including the pelvic
region, from directly above a whole animal or ha@ob hide. The elongate shape of the
carapace and neck region invites subdivision interlapping pictures, as exemplified by
photographing or drawing the sacral region venartjeand extending anterior to a marked
dorsal row, and then create an overlapping andiraang series of photos that show the
thoracic and cervical regions.

In addition to having too many scales across engélvic and lumbo-sacral zone, the
midbody and thoracic details in Medem’s (1958: 1€iggram are similarly exaggerated
about the number of contiguous scutes containedirwiransverse rows, and further, the
shapes of the scales themselves are too uniforgusare and regular. It is difficult or
impossible to find the dorsal midline along thedeaxis in Medem’s (1958: 197) diagram,
which was based on a real Orinoco crocodile skirt,dmes not portray the C. intermedius
carapace accurately.

The earliest dorsal view of today’s Crocodyluemitedius (Graves, 1819) is an 1831
drawing that was based imperfectly on the writtgmetdescription. According to Graves
(1819: 346), his C. intermedius specimen (todajelet to be MNHN-Paris 7512) had five
oval-shaped postoccipital (PO) scales in a singlesverse row behind its head. He did not
say that the PO’s were arranged in a bilaterallgragtrical fashion, with an unpaired midline
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element in the middle of the row, but the pictureBory de Saint-Vincent (1831) explicitly
showed the postoccipital row of five independendlacales going across the midline in a
regular manner, without an unarmored midline spaaé, is fiction. The depicted condition
never occurs on living crocodilians, all of whicave a median gap separating the PO scales
into left and right groupings. Similarly, the tymkescription of Crocodilus intermedius
Graves, 1819, said that the nuchal cluster was oeetp of six scales, and that they
collectively formed an oval. The wording in Gra\@819: 346) was interpreted by Bory’s
(1831) artist as the nuchal cluster forming an epemtered circle like a donut (Fig. 10-A). In
contrast, four scales across in the anterior rowd, avo scales across in the posterior row,
does not really form a hollow donut shape in then@mw crocodile (Fig. 10-B). In
comparison with a photo in Medem (1958: 200), temarkably regular circle of nuchal
scales forming a ring in Bory de Saint-Vincent (18Blate 119 as Crocodilus journei) is
evidently an artistic invention that was not basadhe specimen, but rather the Bory (1831)
picture was based on the text description in Gra\éd9: 346), and was misleadingly
interpreted.

Describing the Orinoco crocodile’s type specim@naves (1819: 246) said that the
transverse row of PO scales was separated fromubleals by a space of unarmored skin,
and similarly that the nuchal cluster was separdteth the body carapace by another
interruption of flexible skin. He then detailecetbarapace beginning with the thoracic region
and the transverse row of dorsal scales closdbetoeck, saying (in French) that “four inches
behind the nuchal plate, begins the dorsal scasgmctly disposed in six longitudinal rows.
The scales of the two middle rows are nearly or@gmately square; those of the others
approach all the more oval form or round in thosglmboring the flanks; all are furnished
with a short longitudinal ridge. We count sixte¢eansverse rows up to the origin of the tail;
the first row is composed only of five scales, the following are each of six; firstly two
rows of five, next a row of four, and finally twows of three plates.”

The picture shows the anteriormost transverseaowss the carapace as having five
contiguous scales, of which one individual scaleeistered on the midline (similar to the PO
row, above). Similarly, the 1831 drawing shows plosteriormost two transverse carapace
rows having three scales across, with the middieestentered on the long-axis midline of the
animal. Given that Graves (1819: 346) said tha thrapace is composed of sixteen
transverse rows of continuous precaudal armorfwieeposterior rows of three scales in the
Bory (1831: pl. 119) dorsal view are what Ross &yha(1983) called PC-1 and PC-2. The
1831 picture shows four scales in PC-3 and PC-d,then six across in contiguity in PC-5
through PC-15, and lastly five across in PC-16hat anterior end of the carapace of an
inaccurate crocodile. There was explicit mentiba aletached longitudinal row of enlarged
flank scales in Graves (1819: 346), but they weseillustrated by Bory de Saint-Vincent
(1831).

The ventral view in Bory (1831: pl. 119) has 24vsoin its C-V count, which is
remarkably close to the 25-27 range in Brazait®/78t 72), and the 25-28 range in Fuchs
(1974: 104; 2006: 90) and Wermuth & Fuchs (19884, a C-V count of 24 is actually within
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the 20-25 range in King & Brazaitis (1971: 23). &fe unable to independently confirm any
of the published C-V ranges for the Orinoco crolmdand note that the King & Brazaitis
(1971) and Brazaitis (1973) samples were probaktyemely small, because very few (if
any) whole C. intermedius specimens were availablBlorth American museums at that
time. There was no collar-vent count result inv@sa(1819). Further, the single commercial
ventral skin photographed in Fuchs (1974, 2006)\&fedmuth & Fuchs (1983) lacks both its
head and its dorsal armor, and is thus (for thrp@se) unidentifiable to species. The collar-
Vent (C-V, called “T.R.”) range in the Charette 989 orange 9) identification guide for
C.ILT.E.S. is 25-27 in Crocodylus intermedius. Hwer, the collar in Bory de Saint-
Vincent's (1831) ventral view picture is totallyykted and misleading, as is also the cloaca,
because the opening of the cloacal vent is not shasvbeing a longitudinal slit. Although
the cloacal “oval” scalation phenomenon is poséborrectly within the base of the tail in
Bory's (1831) ventral view picture, the oval's gestnically circular shape, and its perfectly
circular opening in the middle (the vent itselfje &echnically wrong for all crocodilians.

As a factual illustration of an actual Orinoco @vdile, plate 119 in Bory de St.-
Vincent (1831) does not count. It is fiction inveeal important ways. However, this old
drawing is an example of the requested view froneatiy above the animal that science
needs for answering questions like, for examplev hany scales are in PC-15 through PC-3
individually, and what is the actual expected caarnhe pelvic region (PC-2 and PC-1)?

It is not uncommon for written descriptions of tlinoco crocodile’s carapace
scalation to be oversimplified into slightly mistkiag generalizations. For example, Gray
(1872: 18) diagnosed it as “Dorsal plates in siwgpall slightly and nearly equally elevated;
the keels of the two vertebral series rather latigen the others, quadrilateral, rather broader
than long; the lateral ones oval, with five or kirge plates forming an interrupted line on the
sides.” The most misleading assertion is thasialieen (or possibly seventeen) transverse
rows crossing the carapace each contain six sdaeause the character of having six scales
within a transverse row applies to the thoracic andbody region (PC-15 through PC-8)
only, and sometimes some of these individual campaws are reduced to five contiguous
scales (Ross & Mayer, 1983: 326-327).

Comparing the dorsal view of a cleaned skull iay5{1872: 17) with the similar view
in Medem (1958: 183), some discrepancies becomarappbetween the two pictures (Figs.
13-A & 13-B). The Gray (1872) skull appears to éavslightly shorter and broader snout,
and the head does not widen posteriorly (acrossjulaerato-jugals and the quadrates) in the
manner shown in Medem’s (1958: 183) drawing. T in Gray (1872: 17) said that the
nasal bones on the long-axis midline region ofgheut are exposed on the dorsal surface all
the way anteriorly to reach the external openinghef nostrils. This condition is clearly
shown in Medem’s (1958: 183) Orinoco crocodilesthation, but as Gray (1872: 17) noted,
the nasal bones anteriorly narrow and technicalty the surface in dorsal view) reach the
nasal opening in not only C. intermedius, but ina@utus also, as illustrated for the latter in
Ernst et al. (1999: fig. 2). It is possible thaetspecimen shown in Gray’'s (1872: 17)
illustration is an American crocodile, and not tpdaC. intermedius, but without detailed
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knowledge about individual and age variation inn@do crocodile cranial proportions, and
similarly without fully understanding both ontogéiseand individual, and additionally
substantial geographic variation in C. acutus, evadtively accept the identification in Gray
(1872).

The lateral view of an American crocodile skull Mhedem (1981: 31) shows the
antorbital (= preorbital) hump that theoreticallistthguishes C. acutus from the Orinoco
crocodile, but the lateral view in Gray (1872: $Apws his C. intermedius as being convex as
opposed to concave in the snout region immediatefyont of the eyes. We further note that
the dorso-ventral thickness of the maxillary andnpaxillary bones (seen in lateral view) is
not appreciably different in the two pictures. Bspecies thicken the snout at the level of the
fifth maxillary tooth, and the outline of the snpumcluding the premaxillary bones, is
remarkably similar in both of these lateral vievawings of cleaned skulls. In theory the
anterior end of the snout should be transversedader in C. acutus (forming a horizontally
flattened oval), while the same region in the Ocmarocodile should be more perfectly
circular in cross section.

Returning to dorsal view, the skull of C. intermexis longer and narrower snouted
than in the American crocodile, as illustrated byddm (1981: 31 and 30 respectively).
Further, these same two drawings show that C. adstnarrower across the posterior end of
the skull, compared with the Orinoco crocodile’sdely expanded quadrato-jugal zone.
These two specimens are essentially the same |dtigthacutus 51.6 cm; the intermedius
52.2 cm). In side by side comparison, the dorsalvoutlines of these two somewhat
dissimilar skulls are immediately believable as tegparate species. Selected cranial
measurements and ratios would distinguish the wasmouted and transversely posteriorly
remarkably widened Orinoco crocodile (adult) skasl being different from the more broad
snouted and relatively less posteriorly widenedul@dAmerican crocodile. However, in
contrast and at the same time, the similaritiesvbeth these two species are numerous,
including the anteriormost (first) dentary teeth the mandible piercing up through the
premaxillaries, creating holes near the tip ofsheut. The outline of the nose hole, and the
way that the nasal bones reach it, and furthestia@e and extent of the posterior projections
of the premaxillary bones, are all interesting @ol at and to think about, but in many of
these cases the similarities (and the differenees)difficult to actually define in words.
However, many subtle and hard to define differerttmesccur throughout the dorsal views of
these two skulls, making C. acutus appear to barlglalistinguishable from the Orinoco
crocodile species; and, in general, it is awkwareéxpress these characters in a dichotomous
key.

Differing from each other in exactly the same graaf dorsal view characters, the
isolated skulls of C. acutus and C. moreletii iti@at (1924: plate 6) are clearly distinct as
species. The American crocodile on the left hasrmger and narrower snout than the
Morelet's crocodile on the right. The nasal boresmch the external narial aperture in both
species. At this point, everything appears toitmpke. These three Crocodylus species have
different dorsal view skull outlines. The Moreketrocodile is less acutely snouted than C.
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acutus, and simultaneously and significantly C. etedii is more gradually widened in the
region located posterior to its orbits (acrossdbadratojugals in adults). Thus C. moreletii
from Central America has the lateral edges of kidlsnuch closer to being parallel-sided,
compared with the American crocodile.

The problem is that the American crocodile itsglfemarkably variable in all of these
dorsal view characters, including skull ratios. &hMedem’s (1981) comparative pair are
compared with Schmidt’'s (1924) comparative pairhrBicit’'s moreletii looks a lot like
Medem'’s acutus; and, similarly, Schmidt's acutuskka lot like Medem’s intermedius. The
variation within the American crocodile is as ingswe as the difference between the
Orinoco crocodile skull in dorsal view, comparedhathe Morelet’s crocodile.

The best head character for separating Crocodddusus from C. intermedius in a
dichotomous key is the mandibular symphysis. Thestrations that best distinguish the
American crocodile from the Orinoco crocodile areddm (1958: 32, and 33). We do not
doubt that C. intermedius is a species, yet asémee time we have shown that the difference
between C. intermedius and its geographically n@ghg American crocodile is not easy to
see in the published pictures of skulls. In thase; we need side by side comparisons of
mandibles with the symphysis suture clearly comiglata The posterior end of the
mandibular symphysis will look different on wholedds, compared with clean bone, so
considerable care is required when illustrating applying this key character.

The other key character that is commonly saidistndjuish C. intermedius from the
American crocodile is the dorsal armor carapacehenbody including the pelvis. We are
unable to find any proper dorsal views of the bodiyhe Orinoco crocodile, and thus we
today appeal for the publication of illustratiohsit clearly show the carapace scalation of C.
intermedius for comparison with other Crocodylusages. The Charette (1995: yellow 2 and
12) diagrams of C. acutus and the Orinoco crocaieinstructive about the lateral edges of
the carapace, and both examples have sixteen goasnprecaudal rows, and eight nuchal
scales, but the dorso-lateral view only shows ade sf the animal. Both of Charette’s
(1995) drawings appear to have four scales achespdilvis in transverse rows PC-1 and PC-
2. In general we do not completely trust the Char@995) artwork, but the Canada guide’s
C. intermedius page says that its fingers are wabdoad if this is true, it would be interesting
to carefully compare this character with the Amamicrocodile.

If anyone has an opportunity to go through Juarm@a’s photos from the 1980’s in

Haiti and Venezuela, the needed pictures may (vpehalready exist. It is remarkable how
few photographs are in John Thorbjarnarson’s papbmut C. acutus and C. intermedius
(Tab. 1). It was the fashion in those days foeststs to take color slides for themselves, but
at the same time it was expensive to print phofgan publications. Additionally, the
photos that have actually gotten published weretljngglected to show happy crocodiles.
They consist of portraits of smiling adults, and¥aictures, all in somewhat lateral views. It
turns out that properly ventral and properly dokgalv photographic evidence is still needed
by science. Thus, if John-T carried a camera wdlieg field work in Haiti and Venezuela,
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then publication of his American and Orinoco cratmghotos might be a good CSG project.
In this case, and also as a general rule, stroefgn@nce should be given to illustrating the
diagnostic characters.

Table 1: Selected publications lacking diagnostisirations.

1986. Anon. “WWF moves to rescue Orinoco cro@tliFocus (World Wildlife Fund)
November-December issue: 4 [about Jose Ayarzagaeshdohn Thorbjarnarson].

1986. Thorbjarnarson, J. “The present statusdisitibution of Crocodylus acutus on the
Caribbean island of Hispaniola.” Crocodiles: Pemtiags 7th CSG (Caracas, Venezuela,
1984): 195-202.

1987. Thorbjarnarson, John B. and Richard Fral@rocodylus intermedius” Cat. Amer.
Amphib. Rept. (SSAR) 406: 2 pp.

1988. Thorbjarnarson, John B. “The status andtbggoof the American crocodile in Haiti.”
Bulletin Florida State Mus. Biol. Sciences 33 @§:pp.

1989. Thorbjarnarson, John B. “Ecology of the Aicen crocodile, Crocodylus acutus.”
Crocodiles: their ecology, management, and confiernvéCSG special publ.): 228-259.

1990. Thorbjarnarson, John B. “Crocodile lakesHi$paniola.” Wildlife Conservation
(N.Y.Z.S.) 93(1): 42-47.

1991. Thorbjarnarson, John B. “Crocodylus ac@fmerican crocodile): social behavior.”
Herpetological Review 22 (4): 130.

1992. Thorbjarnarson, John B. and Gustavo Herrmantigecent investigations of the status
and distribution of the Orinoco crocodile Crocodylntermedius in Venezuela.” Biological
Conservation 62: 179-188.

1993. Thorbjarnarson, John B. and Gustavo Herrmand&eproductive ecology of the
Orinoco crocodile (Crocodylus intermedius) in Vemela. 1: Nesting ecology and egg and
clutch relationships.” Journal of Herpetology 383-370.

1993. Thorbjarnarson, John B. “Efforts to consethe Orinoco crocodile in the Capanaparo
River, Venezuela.” Zoocria de los Crocodylia (Memas regional CSG, Santa Marta,
Colombia, Nov. 1991): 320-322.

1993. Thorbjarnarson, John B. and Gustavo Herrmand&eproductive ecology of the
Orinoco crocodile (Crocodylus intermedius) in Vemgla. 2: Reproductive and social
behavior.” Journal of Herpetology 27: 371-379.
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The properly dorsal view photo of an authentic nOco crocodile skull from
Colombia in Ardila-R. et al. (1999: 439, fig. 14@@s some of its important sutures obscured,
and the mandibular symphysis was not illustrat®de recommend the dorsal view drawing
of the bony lower jaws and mandibular symphysiBBrazaitis (1971: 75), which is from
Meta, Colombia. The dorsal and lateral and ventralv drawings of the skull of this
individual C. intermedius (FMNH 75658) in Brazai(i$971: 75) agree generally with the
dorsal, lateral and ventral views of Orinoco cragkulls in Medem (1958, 1981). Note
that in dorsal view, the mandibular symphysis shawBrazaitis (1971: 75) extends to the
level of the posterior edge of the sixth dentanttio

Figure 18: Brazaitis (1971: p. 75, fig. 1) set obif drawings of one Crocodylus intermedius
skull and mandibles from the Rio Ariari (a juveriégnale, collected by F. Medem).

At least some old keys definitely mischaracterigedntermedius on the basis of skull
drawings in Mook (1921: 167) which did not actuallgpict an Orinoco crocodile specimen,
and similarly some old keys may have wrongly chi@rmed the dorsal armor on the basis of
a lateral view photograph of a whole animal in S@A833: 14) which is not actually C.
intermedius. Rather, the Mook (1921) drawings #rel Sola (1933) photo are apparently
misidentified African slender-snouted crocodilese@i4tops), as detailed in Brazaitis (1971).
The dorsal view of the lower jaws in Mook (1921:716ig. 5-d) has the mandibular
symphysis extending to the level of the eighth dgntooth; and, the dorsal view of the skull
of the same Mecistops cataphractus (from Africallsh Mook (1921: 167, figs 5-a) shows
the nasal bones on the surface being distinctlprsggd from the external narial aperture by
an intervening sutured pair of premaxillaries.islimportant to remember that all of the C.
intermedius Graves content in Mook (1921: 165-1i7@ ather minor mentions) is not based
on Crocodylus intermedius. The faulty Mook (1987) set of five drawings, as a whole and
also in parts, has been repeated many times iretagvely prominent literature, as detailed
by Brazaitis (1971) and by Thorbjarnarson & Frat287). Thus, when researching the
Orinoco crocodile in the literature, there is ahhigrobability of the skull and mandible
description (including supposedly diagnostic chima} and the illustration(s) will be errors.

In contrast to the misleading appearance of cgptaabout the skull and mandible
characters of C. intermedius in Mook (1921) and dloesal scalation illustrated by Sola
(1933), there is thoughtful discussion and a platepictures of three skulls with the
mandibular symphysis of each shown in Lutken (1884) this case, the lower jaws are
united to the sixth dentary tooth in the larger spe@cimens, and to the level of the fifth lower
tooth in the smallest individual. In Lutken’s (8opinion, the mandibular symphysis in
today’s Orinoco crocodile species is somewhat égisand thus the Crocodylus intermedius
species closely approaches and possibly overlapssaime C. acutus in this character.

Similarly, about the dorsal and ventral views bé tC. intermedius skull, Lutken
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(1884) observed that the sutures and the crantiihewand dentition all essentially overlap
with variation in today’s American crocodile spexieOn the dorsal surface of the anterior
part of the snout the nasal bones terminate befaehing the nose hole in the two larger
individuals, but in contrast the nasals actuallyraaly pass on the surface between the
premaxillary bones, and thus technically the ndsales reach the nose hole in Lutken’s
(1884: pl. 5) smallest individual. The dorsal vieariation in the anterior snout region of the
Orinoco crocodile overlaps with variation in C. &) and similarly the posterior widening of
the skull is variable within C. intermedius and daps variation in the American crocodile
species (including C. pacificus). It was Lutker(884) conclusion that Crocodylus
intermedius from Venezuela can not always be djsished from the highly variable
American crocodile by their heads in osteologigaparation. Rather, it was Lutken’s (1884)
opinion that the dorsal carapace armor separaesgkttwo species, saying (in Danish) that
“C. acutus has never more than 4, often 3, somstRrghields in a transverse row” across the
carapace, while in C. intermedius the carapaceseoalwas “16 transverse rows of shields -
some longish back shields, generally 6 in eachsttarse row, except for 1 or 2 incomplete
ones, with small scales from the - between theeldrack shields, longitudinal rows further
down the body side; fewer than 6 are the only enfitst few rows - 2-4, in the very last ones
between the hind legs or right in front of thesé-5, and exceptionally in one or another
transverse row. Of equally regular developmeriiantk shields will only therefore - count 10
down back and sides of 1st part.”

Lutken (1884) characterized his two C. intermedille animals as having two to
four scales in PC-16 and PC-15, and having fodiverscales in the region approaching and
within the pelvic region (the lumbo-sacral and sheertebrae, approximately PC-4 through
PC-1). Thus, PC-14 through PC-5 each have sixesquith a few exceptions), and the total
appearance (including the detached lateral sceebat the carapace is functionally six keels
across in the PC-15 to PC-5 general region. Alghoutken (1884) did not illustrate either
of his two whole animals, the dorsal scalation dpson (in Danish) included the following
data. “4-6 distinct neck shields in a line tramsedy, and 6 throat (sic) shields forming a
cluster 2 rowed as usual in Crocodilus. Thereeisvben this last 6 shields...” and the literal
translation becomes confusing. The meaning ig ¢hest there are four to six postoccipitals
(PO scales), and there are six nuchals (the lattanged in two transverse rows, the anterior
with four scales, the posterior with two). Thestlkr of nuchal scales is separated from the
carapace by flexible and unarmored skin; and, Lu{i&84) defined the posterior end of the
carapace as “a transverse line which will bridge tinighs” (?) [probably the sacro-caudal
juncture between PC-1 and C-1 in Ross & Mayer (1988ninology]. In theory, Lutken’s
(1884) specimens are still in Kopenhagen, Denmark.

Concluding our discussion of the dorsal armor inntermedius Graves, we note that
the color photographs in Ardila-R. et al. (1999449) show some subjects of interest. Six
postoccipital scales are arranged in a single wese row, interrupted across the midline.
The six nuchal scales form an ovate cluster thabimsposed of an anterior row of four scutes,
and a posterior row of two. The neck armor is smed from the body carapace by a
conspicuous space of unarmored skin. Based obable edge of the hind limbs, and based
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on criterion #3 in Ross & Mayer (1983: 308) invaolgithe relative transverse widths of the
lumbo-sacral and pelvic rows of proper dorsal s;ale count sixteen carapace rows on the
male in the upper right photo (Fig. 20).

We agree with Lutken (1884) about there being @vocodylus species inhabiting
Venezuela and adjacent Colombia, and we today supa Lutken (1884) was correct about
overlap in cranial and mandibular characters batw@e intermedius and C. acutus, when
various sizes of heads, and the entire geograpstichaition of the latter is considered. Some
American crocodile heads look more like C. interraedthan others; and, some Orinoco
crocodile heads look more like C. acutus than gthéxge variation is generally a significant
factor in crocodilian skulls and mandibles. Lasthe tentatively agree with Lutken (1884)
and others that the dorsal armor on the carapaparaes all C. acutus from all C.
intermedius, but at the same time, we note thatdnis (1884) dorsal armor samples of both
species were small. We would not be surprisednies American crocodiles exhibit six keel-
rows across in selected rows located within theraomt half or third of the carapace, and we
believe that it is possible that some Orinoco cdiles could have three transverse rows of
nuchals (adding PC-19 to the neck shield), fortal tof eight scales. Further, considering the
nature of the anterior edge of the carapace, whigrlaps with C. acutus, we predict that
some Orinoco crocodiles will exhibit at least tmoé PC-17.

Four notes: (1) MNHN-Paris = the Museum Nation#listoire Naturelle in Paris,
France. (2) FMNH = the Field Museum of Naturaltbliig in Chicago, lllinois, USA. (3)
Crocodilus pacificus from the western coast of @oetla is subjectively a junior synonym of
Crocodylus acutus. (4) Crocodilus journei is amegessary duplicate of C. intermedius
Graves which was without locality data, and by wmi&fin, C. journei is a junior synonym of
Crocodylus intermedius.
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Abstract:

More published pictures of the Orinoco crocodile meeded for showing the external
characters which distinguish C. intermedius frorheotCrocodylus species, especially the
American crocodile, C. acutus. Dr. John Thorbjesaa’s fieldwork photos from the 1980’s
could contain the desired pictures. Lateral viemfighe head and whole animal are less
diagnostic than directly dorsal and ventral viewSubjects of special interest are the
mandibular symphysis, and the dorsal scales orbdltly and pelvis. Of note are an 1831
picture compared with the 1819 written descriptioh the type specimen. Selected
illustrations from papers by Federico Medem, KarlSehmidt, Peter Brazaitis, Chr. Lutken
and others are reproduced and evaluated, includinge surprising data from 1884.
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A MORPHOMETRIC AND GENETIC APPROACH TO DESCRIBING
INCONGRUENCIES OF CROCODYLUSIN THE GREATER ANTILLES

Jeremy P. Weaverl* and Llewellyn D. Densmore Il11.

1Department of Biological Sciences, Texas Tech ehsity, Lubbock, Texas, U.S.A.
*jeremy.weaver@ttu.edu

Recent preliminary genetic data have shown thatrigae crocodiles restricted to the Greater
Antilles (herein referred to as ‘Antillean crocail) may be an ancient hybrid type between
Cuban Crocodylus rhombifgr and American crocodilesC( acutu}. We tested this
relationship utilizing a genetic and geometric nimmmetric approach in an effort to better
ascertain the evolutionary interactions leadinghis present structure. Two mitochondrial
DNA (MtDNA) fragments (D-loop and Cy) and 10 microsatellite loci were amplified for
captive and wild caught specimens representing t&reantillean and other Neotropical
Crocodylusspecies. Museum collections were sampled for 2-Dpirmmetric skull data of
Antillean, Cuban and other American crocodiles tigtmout their current and historic ranges.
MtDNA analyses reveal that the Antillean crocodiessesses a haplotype more closely
related toC. rhombiferthan to other mainlan@€. acutus Additionally, microsatellite data
support an intermediate relationship of Antillearocodiles betweerC. rhombifer and
mainland C. acutus although species specific alleles were identifiedall three groups.
Preliminary geometric morphometric data supporifferénce in shape change between these
three groups and place Antillean crocodiles closenainlandC. acutusalthough.
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Crocodylus mindorensig Crocodylus porosu$lYBRIDS DETECTION IN PHILIPPINE
CROCODILE SYSTEMATICS ANALYSIS.

John Aries G. Taboral, Ma. Rheyda P. Hinlo2, Runhud_ei3, Cayetano C. Pomaresl, Glenn Rebong4,
Merlijn van Weerd5, Shannon E. Engberg3, Rick A. Benneman3*, Edward E. Louis, Jr.3.

1Department of Biological Sciences, University obuBhern Mindanao, Kabacan, North Cotabato 9407
Philippines

2Ecology Department, Institute of Natural Resourbéassey University, Palmerston North 4442 New dedl
3Grewcock’s Center for Conservation and Researafgl@’s Henry Doorly Zoo, Omaha, NE 68107 USA
4Palawan Wildlife Rescue and Conservation Centggrt® Princesa City, Palawan 5300 Philippines

5CML Leiden University, RA Leiden 2300 The Netheds.

*Correspondencaabr@omahazoo.com 402-738-6904(office), 402-733-0490(fax)

The Philippine crocodiledrocodylus mindorensiss an endemic freshwater crocodilian with
few surviving wild subpopulations in the northetrufon) and southern (Mindanao) regions
of the island archipelagos. It is listed as criic@ndangered on the IUCN’s Red List of
Threatened Species. In response to the Nationalvieeg Plan and priority issues, we present
the first comprehensive study of the Philippinecodile systematics. This study investigates
the genetic integrity of the Philippine crocodilsing mtDNA and nuclear DNA sequence
data, and validated with microsatellite genotyp@desing 618. mindorensisamples from
the wild and captive facilities. From the mitochaatl DNA control region, we have
designated seven haplotypes in the data set as Maqd P1. By comparing the Philippine
crocodile sequence data set with GENEBANK accessianocodile sequences, the M1 — M6
haplotypes cluster a8. mindorensisvhile the P1 haplotype cluster with. porosus The
results of the mtDNA analysis was compared withlyami® of the genotype data using
computer package STRUCTURE, and the results cortfiah all the P1 haplotypes cluster
together, but that some of the M haplotypes clestevith P haplotypes. The clustering of P
haplotypes with some M haplotypes revealed bidweel hybridization betweerC.
mindorensisx C. porosus All of the hybrids were representatives from thaptive
population. No hybrids were detected in the wikkfranging samples.

Financial Support: Henry Doorly Zoo, Omaha, NebsatkSA
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GENETIC CHARACTERIZATION OF THE AMERICAN CROCODILE ON
COIBA ISLAND, PANAMA.

Liza Garcia-Jimenez1*, Miryam Venegas-Anayal, and lewellyn D. Densmore 1111
1 Department of Biological Sciences, Texas Techvehsity, Lubbock, TX 79409, USA.

* lizamaga@gmail.com

Coiba Island located off the western coast of Panenan ideal locality for conservation of
threatened crocodile populations due to increasintpropogenic activities on continental
PanamaCrocodylus acutyswas utilized as a model species for this progect to its wide
range in the Mesoamerican region and its maringildigion patterns. Our purpose was to
characterize the genetic and morphological composif C. acutuson Coiba Island, and to
infer the population structure derived from the efenvariability and the extent of the gene
flow between and among different collection sit€ee hypothesis in this study is th@t
acutuspopulations in Coiba are a metapopulation in wtsabpopulation in each collection
site are connected to others by small gene flowumresearch, skin clips and body measures
were collected from 60 individuals in 12 sites tighout the island. Seven polymorphic
microsatellite loci were amplified to test for polgrphisms and analyzed with statistical and
model-based clustering analyses. These microgatahialyses provide important information
on the genetic variation df. acutusrelevant to specific environmental conditions oé th
island and the dispersion patterns of the populatidorphological data was analyzed
utilizing multivariate statistical methods. Analgsef variance revealed no significant
differences between females and males for the notogltal variables analyzed > 0.36).

A principal component analysis showed that the farsncipal component (PC1) accounted
for 99% of the variance in all the morphologicalaseres. Total body length (TL) showed a
positive association and the largest loading vé&du@5) for PC1. In conclusion, it appears that
no major morphological differences discriminatewssn sex and location of individuals
throughout the island, with TL accounting for thajarity of the variation in morphological
measures. Preliminary microsatellite analyses atdi¢hat there is no relationship between
genetic variation and the sample site accordinghtalel-based clustering data. Additional
data will elucidate this relationship and allowtagurther test the proposed hypothesis.

Financial support: Secretaria Nacional de Cientegnologia e Innovacion (SENACYT),
Panama.
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GENETIC STRUCTURING IN POPULATIONS OF Paleosuchus trigonatusAND
Paleosuchus palpebrosu8F BRAZILIAN AMAZON.

1F. L. Muniz; 1M. S. Nunes; 2Zilca Campos; 3T. Hrbg; 1I. P. Farias

1Laboratorio de Evolucéo e Genética Animal/LEGAIjikérsidade Federal do Amazonas/
UFAM, Manaus, Amazonas, Brasil

2 Embrapa Pantanal, Corumba, MS, Brasil

3 Departament of Biology, University of Puerto Ri€o Piedras, Puerto Rico.

The jacaré-coroaP@leosuchus trigonatlisand the jacaré-pagu®dleosuchus palpebrosus
are small bodied species occuring at low densitilemig Amazonian rivers that act as
important dispersal conduits for these caiman. jhloaré-coroa preferentially inhabits small
headwater streams, and is more closely associathdesra-firme habitat. The jacaré-pagua
preferentially inhabits mouths of smaller streanss they enter rivers. We studigd.
trigonatus and P. palpebrosuswith the goal of inferring intra- and inter-specifgenetic
variability and population structuring. We analyz28 individuals ofP. trigonatusfrom
upper rio Madeira (N=10) and from Manaus (N=15)] &4 individuals ofP. palpebrosus
from upper rio Madeira (N=7), Manaus (N=12) andhirthe Pantanal (N=15). We sequenced
417 base pairs of the mitochondrial citochrome InegeThis region was variable and
informative, containing 15 variable sites palpebrosusnd six inP. trigonatus Genetic
divergence between the two species was high, varfiom 9% to 10%. Intraspecific
divergence irP. trigonatusvaried from 0.0% to 0.9%, and B. palpebrosusrom 0.0% to
1.7%. Molecular data also indicated strong popomatstructuring in both specied.(
trigonatus Fst= 0.91,p < 0.01 andP. palpebrosus Fst 0.35,p < 0.01), and near complete
absence of gene flow between localities of the sgmeeies. Genetic diversity observed in the
two species oPaleosuchusvere smaller than those encounteredCaiman crocodilusand
Melanosuchus nigerboth of which are largely panmixic in the Amazoasin. Additional
populations of both species are being analyzeetdywthe observed patterns of diversity and
structuring. Additionally, we expect that genetiasturing also reflects local adaptation, and
that environmental disturbance will have significaegative impact on both species.

Financiamento: CNPg/CT-Amazonia
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ISOLATION AND CHARACTERIZATION OF MICROSATELLITE MA RKERS
FOR Caiman crocodilus

Deyla Paula de Oliveira®”, Boris Marioni % Zilca Campos), Izeni Pires Farias®, Tomas Hrbek**
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Species specific macrosatellites have characisistiat make them an excellent maker for
the study of systems of mating and evolutionaryolnysof a species. With this goal, we
characterized 12 di-nucleotide microsatellite lolstained from a genomic library @faiman
crocodilusenriched in CT and GT di-nucleotide repetitionseTL2 loci were characterized in
a population ofC. c. crocodilusfrom Piagagu — Purus Sustainable Developmenta¢iRes
Amazonas, Brazil. Additionally, we performed a @asnplification test with a population of
Caiman c. yacarele Caceres, Mato Grosso, Brazil. The number efeslvaried from 3 to 20
per locus inC. crocodilusand from 1 to 14 alleles per locus @ c. yacare Observed
heterozygosities ranged from 0.088 to 0.816 andi®th 0.833, respectively. Joint paternity
exclusion was > 0.999 in both subspecies, and pililyaof genetic identity varied from
4.631 x 10 in C. c. crocodilugo 2.233 x 18 in C. c. yacareAll loci are unlinked, and with
the exception of three loci i@. c. crocodilusall loci are at Hardy-Weinberg equilibrium. The
characteristics of these loci makes them an exgeit®l set for the study of mating systems,
and fine-scaled population structuring in @&man crocodiluspecies complex.

Financial Support:CNPg/PPG7 5570090/2005-9, CNPg/CT-Amazonia 57560&8-® to

I.P.F., PROCAD-Amazonia—INPA/UNICAMP/UFRGS/CAPES 28)2006), WCS and
Instituto Piagacu.
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MULTIPLE PATERNITY IN Caiman crocodilusFROM THE PIAGACU — PURUS
SUSTAINABLE DEVELOPMENT RESERVE
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Abstract: The mating system afaiman crocodilusvas investigated at the Piagacu - Purus
Sustainable Development Reserve, state of Amazdragjl. This is the first study on the
mating system o€. crocodilusand the frequency of multiple paternity is amohg highest
values reported thus far for species of crocodiliahhese data will be used as part of a

management plan for the species in the PiagacuusFBustainable Development Reserve.

Keywords: Caiman crocodilusmating system, microsatellite.

Introduction

The inference of a mating system based on micrbigatmarkers has demonstrated
that polygamy or multiple paternity is frequentannumber of species of vertebrates and
invertebrates (Fantiet al, 2008, 2010; Burescét al, 2001). There are reports of multiple
paternity amondhlligator mississippiensi@Daviset al, 2001),Crocodylus moreletifiMcVay
et al, 2008),Caiman latirostris(Amavet et al 2008)Melanosuchus nige(Muniz et al,
2011) andAlligator sinensis(Hu & Wu 2010) and both pluriannual multiple paigrrand
fidelity to a long-standing companion Alligator mississippiensi@_anceet al, 2009).

Understanding an animal’'s system of mating is asdex factor for the long-term
success of conservation or management plan foparticular natural population (Frankham
et al, 2002). With this goal in mind, the objective tbe current study was to analyze the
mating system o€aiman crocodilusn a region of the Brazilian Amazon that has hisadly
been subjected to an intensive illegal bush mestetr- the Piagagu - Purus Sustainable
Development Reserve (Marioni, 2007) using speciespecific microsatellite markers
(Oliveiraet al, 2010).
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Materials and Methods

The present study were carried out in the Piagaurus Sustainable Development
Reserve, state of Amazonas, Brazil, which is lata®ng the lower Purus River in the
central region of the state of Amazonas, Brazid$4%o 5°35' S and 61°73' to 63°35' W) (IPi
unpubl data).

The nests were located during scanning walks alo&dpanks of lakes, with the active
participation of local residents who worked asdiaksistants. We sampled eggs from 13 nests
of C. crocodilus(from 30 to 100% of the total number of eggs pest)) totaling 198 fertilized
eggs during the 2007 and 2008 reproductive sea¥desalso sampled 11 females that were
guarding these nests, and 21 males and potertti@réain the area.

Total DNA was isolated from the muscular tissuengsprotocols CTAB 2% (p/v)
(Doyle & Doyle 1987). Six highly polymorphic loci ith high probability of paternity
exclusion and low probability of genetic identitgre amplified in the 230 individuals using a
multiplex PCR, and genotyped an ABI 3130x| automatquencer (Applied Biosystems,
Foster City, CA, USA) using ROX500 fluorescent sstandard (DeWoodwgt al, 2004).
Alleles were visualized and binned using the soféw&eneMapper v 4.0 (Applied
Biosystems, Foster City, CA, USA).

To determine parental contribution to each nestused a method of simple allelic
counting (Myers & Zamudio 2004), and the recongiamc of parental alleles to infer the
relative contribution of individual males to eackshusing the Gerud 2.0 program (Jones,
2005).

Results and Discussion

The results were comparable between the two metlobdsnalysis, and the null
hypothesis of monogamy was rejected for all 13sdsach nest had from at least two to four
contributing males, demonstrating that female€aifman crocodilusare polyandrous. This
study is the first analysis of the mating systemCafiman crocodilusand indicates that
multiple paternity is common in the species, aral frequency of multiple paternity is greater
than observed in other crocodilian speci@Bigator mississippiensi¢31.8% of 22 nests)
(Davis et al, 2001),Crocodylus moreleti(50% of 10 nest) (McVayt al, 2008,Caiman
latirostris (50% of 4 nests) (Amavett al, 2008, Alligator mississippiensig40 to 67%
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between years of 92 nests) (Lareteal., 2009),Alligator sinensig(30% of 10 nests) (Hu &
Wu, 2010) Melanosuchus niggi50% of 6 nests) (Muniz et al., 2011).

The results will incorporated into a management mé& Caiman crocodilusn the
Piagacu — Purus Sustainable Development Reserve.
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Although the jacare-acuylelanosuchus nigelis of considerable economic and ecological
importance, relatively little is known about thehbegior and its ecology in nature. With the
goal of contributing more detailed information abthe system of mating of this species, 10
nests of jacare-acu from the RDS Mamiraua were tgped using five microsatellite
markers. We genotyped 10 nests, each with 13 teg8s, for each of the five microsatellite
loci (clau6, amiu8, amiull, amiul6 and amiu20). est the efficiency of the microsatellite
loci we calculated the probability of genetic idgntfor each locus (I] and their Joint
probability (IC), and the probability of paternigxclusion for each locus (Q) and their joint
probability (QC). All loci had high exclusion prdtdties to efficiently test the hypothesis of
multiple paternity and were sufficiently polymorphio evidence additional alleles than are
expected to be present in a monogamous matingnsydte test for multiple paternity, we
used the method of simple allelic counting whicmsists of counting all allelic states that
exist within a nest, and the inference of patergahotypes based on the presence of
homozygotes, and assuming normal pattern of Meswdéfiheritance. Multiple maternity was
clearly observed in nine of the 10 nests analyZé@. evidence of multiple paternity M.
niger is a vital piece of information about the reproduetdynamics of this species, and
should be used in conservation and managementgmsgof this icon of the Amazonian
flooded forest.

Keywords: Multiple paternityMelanosuchus nigemicrosatellite

Financial Support: National Geographic Society, QNI -Amazonia

229
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MARINE NATIONAL PARK, PANAMA.
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Phylogeographic studies of the American crocodi&o¢odylus acutys have shown
correlation between population structure and ggwgcadistribution. Within Coiba Marine
National Park (CMNP) in Panam@, acutuss widely distributed among a large complex of
islands throughout a 1043 square miles range. Qllhgpothesis assumes these populations
are isolated with no gene flow among them. Althoaghblogical and ethological observations
describeC. acutusas an active colonizer through marine dispersia@haae consistent with an
alternative hypothesis th&. acutuspopulations on the islands of CMNP belong to one
cohesive population. Delineating populations as liianarily Significant Units (ESUS)
based on their genetic and geographic distribusoimportant especially when considering
conservation and management actions. Our studyadidfess the following questions: 1) Are
populations on six study islands of CMNP (Isla Afudsla Uva, Isla Contreras, Isla Pajaros,
Isla Brincanco and Isla Rancheria) ESUs or are freymictic populations related by some
level of gene flow? 2) What is the level of genawf] if any, among these populations? To
address these questions, we are currently gergtataracterizingC. acutuspopulations of
the six study islands within CMNP by amplifying sevpolymorphic microsatellite loci. Our
preliminary data shows low genetic variation am@hgacutuspopulations of the study area
but also indicate some level of gene flow is odogrrThe genetic information obtained upon
the completion of our study will be invaluable tevising an effective management plan for
C. acutuswithin CMNP and facilitate reintroduction and suisédle use projects in Panama
and throughout the American crocodile’s known range
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Broad-snouted-caiman’€Caiman latirostri3 geographic distribution comprises one of the
widest latitudinal ranges among all crocodilians. the present study, we analyzed the
relationship between geographic distance (alongsipecies’ latitudinal and longitudinal
range) and genetic differentiation by analyzingaciiondrial DNA sequences and nuclear
microsatellite loci. Study sites ranged from thetinernmost (Natal, in the state of Rio
Grande do Norte) to the southernmost (Taim, instiage of Rio Grande do Sul) limits of the
broad-snouted-caiman geographic distribution (Veéedand Pifia, 2006). The westernmost
limit for the species in Brazil was also includé&bgito, in the state of Mato Grosso do Sul)
as well as an insular population (Cardoso Islarfifr@ Atlantic coast of the state of S&o
Paulo). Blood samples collected in previous stutie¥erdade et al., 2002; and Villela, 2009
were also included in the present work). On a dlsbale, the inter-population variation of
alleles indicated strong differentiation (RST =@4P < 0.001). Results suggest that there is
a consistent relationship between geographic distamd genetic differentiation, although
other biogeographical factors seem to be relevidrg. Atlantic chain (Serra do Mar) seems to
be an effective geographic barrier, restricting ¢fametic flow between populations of the
coast and continent. In addition, coastal poputgtiseem to have been well connected in
recent geological time (Pleistocene 16,000 yean$ alfjalong the eastern Brazilian coast. By
AMOVA, 71.84% (p<0.001) of the total variability cars between costal and continent
populations. Analyses from the Structure softwassigned the twelve populations to ten
clusters showing little exchange among some pojpulsit Results contribute to knowledge of
the genetic structure of this species, and in tmeiré, these data will be useful for
conservation purposes.

References and Acknowledgements Verdade LM, PIi@@D6.Caiman latirostris Catalog

of the American Society of Amphibians and Reptil@33:1-21. Villela PMS. 20089.
Caracterizacdo Genética de Crocodilianos Brasseif®hD Thesis, Escola Superior de
Agricultura “Luiz de Queiroz”, Universidade de SRaulo. Piracicaba. We are grateful to
Criatério Caiman Ltda.
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TESTING THE PHYLOGENETIC UTILITY OF 40 MICROSATELLI TES ON
MORELET'S AND AMERICAN CROCODILES.
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Densmore 111

'Department of Biological Sciences, Texas Tech Usitg Lubbock, TX 79409
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Recently, workers have isolated and characterizdri®dvel polymorphic microsatellite loci
from the saltwater crocodileC(ocodylus porosys and tested them for cross-species
amplification. These markers have yet to be tettedoughly in the 4 currently recognized
New World crocodilegC. acutus, C. intermedius, C. moreletndC. rhombife}, which we
propose to accomplish. Within the geri®ocodylus many microsatellite loci are conserved
across species and are useful in interspecific iatndspecific marker comparisons. Such
conservation allows for descriptions of geneticetdity and hybridization analyses; to date,
microsatellites have been isolated or cross-speareplified in almost all species of
crocodilians. Therefore due to the overlappinggesnofC. acutusandC. moreletiisamples

in this study, hybrid analysis utilizing bi-pateligainherited markers is warranted.
Information garnered from this study has the pagid assist in determining the conditional
status of the crocodylian populations and to retdgoconservational efforts for sustainable
use programs. Development of sustainable progravosld be beneficial to local
communities that use crocodile meat and skin asanwdity and basing these programs off
the utilization of hybrid crocodiles could indirgcreduce competition with pure species in
the wild.

Utilizing this methodology, the purpose of our stués to test 40 of the
aforementioned loci for amplification and polymoiggth on an individual- and population-
level in order to describe the allele distributiminpure species of AmericaC( acutu¥ and
Morelet’s (C. moreleti) crocodiles and hybrids collected from multipledéties within and
Mexico. A comparison of recent genetic work on odites from these localities and
throughout the New World indicates a relativelyhhpgree of admixture between these two
species and warrants additional multi-locus datautther our understanding of intra-species
Crocodylusinteractions. Utilizing a large set of multi-locasarkers, information gathered
from this study will increase our knowledge ©f acutusandC. moreletiigenetic variation,
fragmentation and hybridization, affording greatesolution. We also intend to look at
museum specimens @. acutusand C. moreletiifrom Mexico in order to gain a more
historical perspective of those populations, whweii aid in describing natural and (or)
anthropogenic causes of hybridization and populadieclines in recent years.

Sampling: We are analyzing (©). moreletij (5) C. acutus and (5)C. moreletii & C.
acutushybrid individuals previously identified by Rodugz et al. 2008. Polymerase chain
reactions (PCR) are being done using primers antbgols described by Miles et al. 2009
and modified in Lou Densmore’s lab. All the forwgndmers were modified adding the 5’end
an m-13 tail (CAC GAC GTT GTA AAA CGA). Loci areeing genotyped and analyzed
with distance and model-based clustering methodiscampared to previous genetic data.
Our preliminary results have found consistent cpsescies amplification for 10 of these
markers in both species and indicate differing degrof genetic variation. The purpose of our
presentation here is to describe the methodolodypagliminary results of these analyses.
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HOST-PARASITE INTERACTION OF THE ORDER CROCODYLIA.
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It is possible that parasites of crocodilians aghly host specific, the results of a relationship
that began over 65 million years ago. Recordsapdgitism in crocodilians dates back to the
early 1800s, distributed among published and ungidbdl manuscripts, and international
parasite catalogs. Previously published checkb$tsertebrate or reptilian parasites have
included crocodilians, however many did not incladlecrocodilian species, or all crocodilian

parasite species that had been found up to tha& dadditionally, various species of

crocodilians and their parasites have been threaxgénsive taxonomic evaluation and past
sources of data may not have identified host oagige with its new systematic name. This
can be confusing for scientists, researchers, stader parasitologists and herpetologists
interested in crocodilian parasitology. To deceeamy ambiguity | have created a
crocodilian-parasite database to bring an up-te-datument of this particular host-parasite
relationship in order to assist those pursuing stigations on the ecological, biological and
veterinary significance of crocodilian parasitedn addition | have analyzed parasite
distribution among crocodilian taxa, postulatingstaparasite evolutionary and ecological
interactions.

Crocodilians appear to be parasitized by a divarssy of parasitic phyla and species.
Patterns of parasitism among crocodilian species lba described in two categories:
generalist and host specialists. Generalists piaevarious crocodilian species, whereas
host specialists or host-specific parasites indesingle host species. Overall, there are fewer
host specific (~95) than generalist (~310) parasi{eategorization did not include
unidentified parasite species or parasites onlyntiied to genus). Species-specific
parasitism can be attributed to the lack of synypamong crocodilian species and/or
populations (Brooks, 1979a,b; Brooks and O'Grady8%t Huchzermeyer, 2003). Many
crocodilian species are isolated either due to gggc or anthropogenic barriers
(Huchzermeyer, 2003). Therefore a parasite musivestrategies or life cycle patterns that
minimizes or removes obstacles posed by vicariantidrs, enabling the capability of the
parasitic species to infect multiple hosts throughe geographic range. Three propositions
are suggested that can assist in explaining thiigwo of generalist parasites in crocodilian
species: host dispersal, similar life-historytgand diets, and broad range of intermediate
hosts. In evaluatingthe association of generalist parasites to geograggion, a pattern
emerged reflecting three geographic regions: theercas (includes North, Central, and
South America), Africa, and Indo-Australia. The jomdy of generalist parasites shared
amongst crocodilians within these regions were nedss from the family Ascarididae.

Crocodilians are parasitized by several parasitidgy and are briefly discussed:

Acanthocephala: Acanthocephalans infecting crocodilians are untlez order
Polyacanthorhynchida, represented by one spePielyacanthorhynchus rhopalorhynchus
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parasitizes the intestines of all members of th@ege Caiman Melanosuchus and
PaleosuchusAlthough Bush et al. (2001) state that only alsac¢éphalans from the order
Polyacanthorhynchida parasitize crocodilians, twbep orders are documented to infect
crocodilians. Gorgorhynchoidessp. from the order Echinorhynchida was found in
Crocodylus acutusn Mexico, andPolymorphus mutabilisn the order Polymorphida was
discovered in the small intestine ©focodylus rhombifem Cuba.

Apicomplexa Seventeen known species of coccidia (not inalgdunidentified
species) from four families under the order Euaticeida parasitize crocodilians worldwide.
Route of infection is most parsimoniously explainad horizontal transmission through
contaminated water or food (Bush et al., 2001; Gesnl2001; Huchzermeyer, 2003). The
majority of these protozoans (13 known speciesnidantified species) are from the family
Eimeridae infecting thirteen crocodilians.

Arthropoda The order Porocephalida includes a group ofgi@ascommonly known
as tongue worms. This order includes the famil&sbtriquetridae, Sebekidae, and
Porocephalidae that contain crocodilian specifiapides. The majority of these described
pentastomids are adults found in the lungs andé@of their host, but some are known to
parasitize other parts of the body such as thd wasdy and intestine.

Nematoda:Nematodes are the second largest group paragittzocodilians

Adult nematodes parasitize various organs anddigsarocodilians, but most documentation
of parasitism is described from the stomach. Besithflammation caused by stomach
nematodes (Huchzermeyer, 2003) or scarring sudbyaBaratrichosoma there are no |ll
effects unless the host is immunocompromised.

Platyhelminthes:Platyhelminthes is the most diverse and largkglum parasitizing
crocodilians, comprising of five orders, 16 fansligot including one superfamily), and 125
species. Three orders of Platyhelminthes appeaiate an ecological and/or evolutionary
relationship with crocodilians. Parasites of tliden Echinostomida are a diverse intestinal
parasitic group of reptiles that are consideredtadie host specific (Bush et al., 2001), yet
the majority recorded in crocodilians are founcmly one crocodilian taxon. Furthermore,
most documentation of echinostomes are descriloaa 8outh American caimans, principally
in the region of Matto Grosso, Brazil. Plagiordaiiis the second largest order of crocodilian
platyhelminthes. Almost all plagiorchiids are d#sed as intestinal parasites, yet few are
found in other organs such #&seudotelorchis caimanidiscovered near the oviduct of
Caiman yacareandRenivermis crocodyfrom the kidneys o€rocodylus porosusThe third
largest order of platyhelminthes parasitizing caitans is also the most diverse in location
of parasitism. Species of the order Strigeidida @mcumented from the buccal cavities,
cloaca, major organs (including the brain), yetamgj are found in the intestinal tract.

Sarcomastigophora:Trypanosomes have an ancient evolutionary relship with
crocodilians, dating back to the late Cretaceousléet al., 2009). Two species have been
described from two crocodiliang;rypanosoma cecilfrom Caiman crocodilus crocodilys
andTrypanosoma grayfrom Crocodylus niloticus.
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There are other parasites that have been documentedcodilians, but considering
these phyla are represented only by one parasitavare found in only one host within the
crocodilian assemblage, it is hypothesized thaseheports are examples of opportunistic
parasitism.

It is probable that a unique mutualistic or comnaénselationship between
crocodilians and their parasites has developed evautionary time, allowing them to adapt
to changing environments and novel pathogens. Mewmvdiuman conflict, climate change,
and habitat loss, pose a threat to this dynamgyltiag in one of two negative outcomes.
First, anthropogenic interactions can decreasespi@rgrevalence and abundance in a host
population by external factors hindering paraditemsmission or killing free-living stages of
the parasite (Bush et al., 2001). As this may sbeneficial, parasites that are host-specific
for crocodilians may have developed a commensatiogiship over evolutionary time with
their archosaurian host, contributing to crocodsiaability to eradicate a broad spectrum of
invasive pathogens over evolutionary time. Therefbe alteration of a beneficial coevolved
dynamic may contribute to crocodilian populatiomahility to adjust to anthropogenic
disturbances or novel pathogens. In contrast,yst@s perturbations may enhance parasitic
prevalence, intensity and abundance of a host ptpal (Combes, 2001; Lafferty and Holt,
2003; Lafferty and Kuris, 2008). Increase stresge do ecosystem disturbance, or
accumulation of toxic metals can interfere withtsbsnmune function (Sures 2006; Arkoosh
et al., 2008; Lafferty and Kuris, 2008; Rohr et @D08). Immunosuppression allows viral,
bacterial and parasitic infections to proliferatdtimately causing extreme morbidity, or
mortality, of the host. Either alternative illleties that a disruption in this reptilian-parasite
system will have a detrimental outcome for the vidiial, population, or crocodilian species
under investigation, resulting in a negative trgpbascade due to their role as keystone
predators.

The purpose of this crocodilian-parasite databsde provide a foundation for future
research on crocodilian parasitism. Data extrapdldrom this study can be utilized to
investigate coevolution and host phylogeny, as alhe role of crocodilian parasites in food
webs, and ecosystems, and how external stressgralteahost-parasite dynamics. Previous
ecological parasitology studies have linked predatduction to reduced presence of
trophically transmitted parasites, and an increéaseher types of parasites of abundant hosts
at lower trophic levels (Lafferty and Kuris, 199@ombes, 2001; Bush et al., 2001; Lafferty et
al., 2008). Moreover, the fundamental dependehpa@sites on both host and environment
make them biological indicators of the stabilitytbé environment. Therefore, quantifying
parasites of keystone predators, such as crocosljlimay enable analysis of ecosystem
function. In a rapidly changing environment (doectimate change, land use practices, and
direct exploitation of the environment), knowledgethe significance of crocodiles and their
parasites is necessary to propose proper actiooofwservation and responsible stewardship
of their environment.
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FACTORS AFFECTING SIZE OF CAIMANS POACHED WITH BAIT ED HOOKS
IN FLOODED FORESTS OF CENTRAL AMAZONIA, BRAZIL
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lllegal caiman hunting in the lower Purus Riverceried out using baited hooks suspended
upon the water surface, or directly thrown on thetew bodies’ shore. The effects of this
technigue on caiman populations and the size dfucegh individuals are unknown. During
2008 we followed 31 hunting events in the Piagagw® Sustainable Development Reserve.
The objective of this study was to evaluate thea# of hook height upon water surface, size,
distance from the water-land interface and watgtlden the size of hunted caimans. Simple
or multiple linear regressions were used to evaluhese effects upon caiman snout-vent
length (SVL). The SVLs of 7Taiman crocodilusranged from 55.0 to 114.0 cm (mean=
82.4, SD= 15.5) and for 9glelanosuchus nigeBVL ranged from 55.0 to 135.5 cm (mean=
96.9, SD= 21.4). Mean hook height (p= 0.012) andm®ok size (p= 0.001) explain 48% of
variance on mean size of caimans captured withesugal hooks ¢+~ 11.163, P< 0.001)
and both variables showed a positive effect. Thétiphe regression model used to evaluate
the effects of hook height and water depth expB&i#o of variance on mean size of caiman
captured (k24 7.323, P= 0.003). In this case, hook height hasitive effect (p= 0.008)
but water depth (p= 0.007) had a negative effectiemendent variable and consequently on
total meat produced. Mean hook distance from theemland interface explain 60% of the
variance (fo= 13.664, P= 0.005). Populations G@f crocodilusand M. niger in the lower
Purus River are subject to the largest huntingsomesknown over the entire Amazon Basin.
Our results can be used to test size selectivith®fbaited hook technique and compare it to
traditional harpoon hunting. Replication of thighaique should be tested in areas without
caiman commercial hunting to confirm such sizecelity.

Financial Support: FAPEAM, SECT, Governo do EstdddAmazonas, WCS.
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TAXAS DE CRESCIMENTO DE FILHOTES DE JACARE-DO-PANTA NAL
CRIADOS EM CATIVEIRO SOB DIFERENTES DENSIDADES
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O plantel de Jacaré-do-pantanal (Caiman yacar@da@rem cativeiro em Mato Grosso
superou os 325 mil animais no final de 2008. Eatrtet, dados informados pelos criadores
junto ao IBAMA, permitem inferir que as criacbesem@®m de padronizacbes de manejo,
especialmente pelas taxas de mortalidade que vaigahto a 63%. Dado o custo inicial que
cada filhote representa num criatdrio (trabalhokedantamento populacional, coleta de ovos,
incubacgédo, eclosédo e alimentacao inicial) é nedessétabelecer as densidades ideais para
sua criacao, otimizando a area fisica que lhesséndea, sem comprometimento de seu
desenvolvimento. Assim, objetivou-se avaliar oshgande massa e de comprimento de
filhotes de Jacaré-do-pantanal criados em cativetibzando-se delineamento inteiramente
casualizado com cinco tratamentos (densidadestagim de 10, 20, 30,40 e 50 animafy/en
quatro repeticbes. Os 3600 filhotes avaliados fodistribuidos em recintos de alvenaria,
com piso cimentado (seis’)nsendo metade da &rea seca e a outra coberticona d'agua

de 20 cm de profundidade média e cobertos com delapolietieno com fator de
sombreamento de 80%. As biometrias da massa carff€) e comprimento rostro-cloacal
(CRC) foram realizadas mensalmente em 10% da pgiulaicial, sendo a primeira no
inicio do experimento (julho de 2008) quando osnaiis apresentavam, aos 4 meses de idade,
MC e CRC minimos, maximos e médios de, respectiutand9,29 g, 50,96 g, 49,91 g, 13,32
cm, 13,54 cm e 13,44 cm. Os resultados obtidosnab do periodo experimental (janeiro de
2009), aos 10 meses de idade, revelaram ganhosadesantorpdérea e de crescimento
variando, respectivamente, entre 348,26 g a 418,89 de 10,51 cm a 11,84 cm, sem
diferenca significativa entre os tratamentos. Assingere-se para animais de até 10 meses de
idade densidade de criacdo em cativeiro de at@ifitais/nf, sem que haja prejuizo no ganho
de massa e de crescimento, aproveitando-se methesmacos disponiveis nos criadouros
comerciais.
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INJURY PATTERNS IN A MELANOSUCHUS POPULATION IN THE RUPUNUNI
REGION OF GUYANA.

Taylor, Peter; Li, Fernando; Roberts, Anthony; Holland, Ashley: Martin, Mike.

Rupununi Learners Inc., Yupukari Village, Regiofi uyana.

In September 2005 an ecological study of the btatknan (Melanosuchus niger) was
initiated at Yupukari Village, Region # 9, Guyaacontinuing mark/recapture component is
central to this community participation effort aeadcompasses a range of age/size classes of
caiman (N = 575). For each capture a broad morplramand descriptive data set is
collected. All injuries and defects, including nings eyes, boné breaks, missing limbs, limb
parts or toes, significantly shortened tails, (esented by 50% verticel loss) as well as
general perceived health and body condition, (redaivt, girth) are recorded. Etiology of
injuries is interpreted where possible; i.e, INIntraspecific; other caiman) HI, (human
induced). Depending on severity and type, 12 caieg®f injury are classified. Perceived
developmental defects, (i.e. cleft snouts) are owmmsidered injuries. The majority of
individuals in the Rupununi Melanosuchus populatisplay at least one category of injury.
However 45% of specimens show no significant defd&tR); 19.5 % have missing or broken
toes or toe parts, (TT) followed significantly by16% which show intraspecific injuries,
(INT’s) via other caiman ranging from jawbone dcsltions and breakages, crushing tail
injuries and destroyed eyes, to less severe punetounds and rake marks. Predatory fish
such as Black piranha, (Serrasalmus rhombeus) atému+ 5% of all injuries, while 2% of
non-fatal injuries are caused by indigenous Macpshkipally using arrow points. It is noted
and expected that injuries to individual caiman adcumulate over time. Remarkably, many
specimens living with permanent, apparently dediig injuries appear to be in thriving
condition. While recaptures demonstrate a lengtigeriime-line of survival for injured
caiman it is difficult to gauge the percentage oh+survivors not recovered to full health
after initial traumas. Beyond profiling injury peaths in a local population of black caiman,
the data is significant in further demonstrating thutstanding ability of crocodilians to
suppress threats from bacterial infection from opeounds sustained in wet tropical
environments; this feat accomplished by secretiomatural antibiotics, (Merchant, M. et. al.
; J. of Exp. Zoology 2009: 311(9): 662-6). Furthersy many specimens stabilize and
continue to thrive in the aftermath of permanenpiries that typically incapacitate and curtalil
life in other vertebrate groups. Because so manjahsuchus remain alive long after the
insult of injury a more complete record of theirtsttled life histories is available to analyze,
thus providing unusual insights into the traumatstory of populations.
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PANSTEATITIS ASSOCIATED MORTALITIES IN NILE CROCODI LES FROM
SOUTH AFRICA — A RETROSPECTIVE OVERVIEW.
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1 Department of Paraclinical Sciences, Faculty efevinary Science, University of
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Nile crocodile Crocodylus niloticus)mortality due to pansteatitis was confirmed in Lake
Loskop and the Olifants Gorge, South Africa. Baibdlities are in the Olifants River; Lake
Loskop (upper Olifants River) in the Loskop Dam iNat Reserve and the Olifants Gorge
(lower Olifants River) in the Kruger National PgikNP). These are the first confirmed cases
of pansteatitis in wild Nile crocodiles in Southrigh. A multi-species fish die-off in Lake
Loskop during August 2007 was caused by acid mire@ndge released in the upper
catchment of the Olifants River. Dead crocodilesenMfeund 2-3 weeks after the start of the
fish die-off. Gross and histopathological lesionsthe crocodile carcasses were typical of
pansteatitis. The trigger for the pathological demin the fat depots of the crocodiles was
speculated to be the preceding fish die-off, sed¢ih@ confirmed cases of pansteatitis in
southern Africa have been linked to the feedingawicid fish material to farm crocodiles.
Lower down in the Olifants River (Olifants Gorg&rge numbers of crocodiles died during
the winters of 2008, 2009 and 2010. A diagnosigarfsteatitis was made based on the typical
pathological changes observed in all the fat demdtsnumerous crocodiles that were
necropsied. In the pansteatitis outbreaks (20089 2d 2010) in the Olifants Gorge, no fish
die-offs were reported before the start of the adile deaths. However, it was confirmed that
most of the Sharptooth catfisGlarias gariepinugin the Gorge were obese with pathological
lesions consistent with steatitis. Catfish colldcfeom the Gorge were caught alive and,
except for the obesity and steatitis, no obviousadl signs were observed. Catfish collected
from other rivers in the KNP, during the same padsialid not show any pathological changes
as observed in the catfish from the Gorge. Theslargnber of crocodiles that died during the
different outbreaks, in the upper (2007) and lo{2808, 2009 and 2010) parts of the Olifants
River, raised concerns that wild Nile crocodilesuldodisappear completely from South
African aquatic ecosystems in the near future. Gitoeodile pansteatitis outbreaks in Lake
Loskop and the Olifants Gorge will be reviewed wsipecial reference to the history of the
outbreaks, observed pathology, the suspected patless and future research.
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RESULTADOS PRELIMINARES DE SALUD de Crocodylus acutusy DE Crocodylus
moreletiiEN EL CARIBE MEXICANO.

Jonathan Pérez Floresl, Pierre Charruau2*, José Ragjo Cedefio Vazquez3, José G.
Pérez Juarezl y Rebeca Rosas3
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El estudio presenta los primeros resultados sodrealud de cocodrilos americands. (
acutug de la isla de Cozumel (agua salada) y de losdrdos de Morelet €. moreleti) del

Rio Hondo (agua dulce), en Quintana Roo, México2D@3 a 2010, se colectaron hisopos
orales y cloacales para cultivo y aislamiento bi&dten 33C. acutusy en 28C. moreletii Se
colectaron muestras de sangre deCl&cutusy 14 C. moreletii Se utilizaron muestras de
suero de 6C. moreletily de 18C. acutuspara deteccion de anticuerpos coritegptospira
interogans También se observo la prevalencia Elaratrichosoma sen los cocodrilos
capturados. EIC. acutusse aislaron 19 especies de bacterias en la caviddhd/ 14 en la
cloaca. ErC. moreletiise aislaron 23 bacterias orales y 14 cloacaleso Oabterias orales y8
cloacales estuvieron presentes en ambas especiescaérilos a pesar de la diferencia de
salinidad entre los sitios. Los cocodrilos no merstn ningan signo clinico de enfermedad
pero bajo ciertas circunstancias algunas de laefieg aisladas pueden ser patdgenas. Los
valores hematoldgicos de ambas especies se eraeletntro de los rangos reportados por el
International Species Information System (ISISh 8mbargo 17 individuos d€. acutus
presentan una eosinofilia marcada, lo que podribuase a la presencia del hemoparasito
Hepatozoon spSe encontraron titulos de anticuerpos de las sitrseserovariedades tle
interogans en el suero de los cocodrilos: Autumnalis, BatgviBeatislava, Canicola,
Gryppotyphosa, Hardjo, Icterohaemorrhagiae, PomByiaggenes, Tarassovi y Wolffi. Todas
esas serovariedades se detectaro.eacutus,y solo Icterohaemorrhagiae y Tarassovi no
fueron detectados &b moreletii El ectoparasit@aratrichosoma spse observo en 62.9% de
los cocodrilos americanos y en 19.1% de los coluzdrde Morelet. Esta evaluacion
preliminar establece las bases para un estudigpneésso de salud de los cocodrilos en esta
region.
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THE GASTROINTESTINAL FLORA OF WILD AND FARM-RAISED AMERICAN
ALLIGATORS ( ALLIGATOR MISSISSIPPIENSIS)

Sarah W. Keenart*. Annette S. Enget
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Despite biochemistry, physiology, and pathologydss of the American alligatofA.
mississippiensis),a thorough description of the gastrointestinal (@Ghjicrobial flora
(microbiome) has not been established. PreviousareB on bacteria associated with
alligators focused on culture-based methods, wharh severely underestimate the diversity
and abundance of microbes in samples. To circumehissue, tag-encoded FLX amplicon
pyrosequencing, a next generation molecular deteatiethod, was utilized to generate a
portion of bacterial 16S rRNA genes from Gl traissties collected during dissection of
farmed and wild, wintering (non-feeding). mississippiensisifrom Rockefeller Wildlife
Refuge, Louisiana (USA). A comparison of bactesatjuences from 13 samples from the
farm-raised and wild alligators revealed distindtmmbiomes for each animal at the genus
level, and significant differences in bacterial @ve from the mouth to the colon.
Approximately 50% of the bacterial operational tasmic units, defined at the genus-level,
were retrieved from both the wild and farm-raisedt@cts, indicating that the remaining
bacterial sequences were unique to each individlia. oral cavities were dominated by
Betaproteobacteriand Bacteroidetegor both animals, but the farmed alligator stomaaold
duodenum contained almost exclusivElpstridia compared tdGammaproteobacteria the
wild. Bacteroideteslominated the farmed host ileum and colon, Baslobacteriadominated
the wild ileum and colon. The dominanceFafsobacterisand Proteobacteriacontrasts other
vertebrate Gl tract microbiomes. Feces were andlyae the farm-raised animal, and the
bacterial composition did not reflect the Gl tramimmunities, missingliversity at the
phylum-level and over-representing other groupss Thlls into question the utility of feces
as an accurate indicator of internal GI microbiaimposition. Results from this study can
provide insight into pro-and pre-biotic regimes oéptive animals, and should aid
veterinarians in the identification of pathogeniedanon-pathogenic bacteria inhabiting
alligators.

Financial Support: Marathon Oil Corporation Geosce Diversity Enrichment Program
(GeoDE) to SWK.
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ESTABLISHING A EUROPEAN PROGRAM FOR BLACK CAIMANS, AND
LESSONS LEARNED ABOUT CROCODILIAN HEALTH.

Hedegaard. Rene

Danish Crocodile Zoo, Ovstrupvej 9, Eskilstrup, Bemk emailicroczoo@mail.dk

Black caiman populations have recovered dramajicaler the past two decades, with the
species now listed as Lower Risk by IUCN. Howetee, species is still poorly represented in
zoos around the world. Our aim from the beginniragwo display this impressive species. In
2004, after almost 10 years of contact with Pabl@rs and his ranch in Ecuador, we
imported 15 black caiman. However, due to changadento the diet of the caimans within
the ranch, all 15 caimans were suffering from #isat a debilitating hardening of the fatty
tissues, particularly around the abdomen and @diefly caused by feeding crocodilians fish
that is not fresh, a lack of vitamin E is implicdt@ the condition, and it makes actions such
as swimming and even eating difficult. All 15 animavere given vitamin E, but only 3
survived. As the surviving animals grow, the hamtkrareas will become proportionally
smaller, and be less of a problem. We learnedifi@tanimals on the ranch had since died,
and we returned to help them. Our assessment tedidhat of the remaining animals, 22
were in good health, 28 were suffering but could®esd, and 31 were in very bad shape. We
immediately altered the diet to be based arourghfohicken, with a positive response in the
health of the animals. In 2007, we imported 17 thgablack caimans, and also released 10
caimans into the Tipotini area. In October 200@ thAnch sent us the final two caimans, a
3.7m male, and a 2.4m female. During the flighbenmark, sadly the shipping compartment
did not maintain the required temperature, and wgronal they were both cold - the female
around 12C. With heat treatment and veterinary, @k male recovered quickly. We noted
the female maintained a posture with her head tutaghe left, and a swollen area on her
side. Despite various treatments, she died 5 mdatbs Necropsy results showed she had a
long-standing liver condition. We have since ledrtieat her posture is also noted in other
taxa - eg. zebra - with liver problems. The males waccessfully paired with another female
in March 2010, and we have already noted behakietrdives us hope for mating in the near
future. This would be the first time black caimamsuld have reproduced outside of South
America.
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Caiman latirostris HEMATOLOGICAL PARAMETERS UNDER HYPOXIC
INCUBATION CONDITIONS.
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Many physiological processes have been describadcassequence of hypoxia environment
in many vertebrates. Frequently, hypoxic incubatisra tool used to address studies of
morphological and physiological characteristicsimgianimal development. The aim of this
study was determine if there was hematologicalaese to hypoxia incubation conditions.
We compared hematocrit (Ht), hemoglobin concemtnaijHb) and red blood cells count
(RBC) from embryos incubated at 31 °C and 33 °C ander hypoxia (12% Oxygen
concentration) and normoxia conditions. Hypoxicuipation of C. latirostris resulted in
physiological changes. We detected difference inH#t, and RBC at 31°C (p<0.05) but not
at 33 °C (p>0.05). The results showed that embigosbated under hypoxia showed a
blunted hematological compensative response irglichy variables mentioned. At 31°C,
latirostris embryos would compensate low oxygen available ndurincubation with
physiological repertoire, as it is shown by ther@ment of hematological variables evaluated.
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ECOTOXICOLOGY, NUTRITION AND THEATS TO NILE CROCODI LES
(Crocodylus niloticu3 IN KWA ZULU-NATAL, SOUTH AFRICA.
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The recent die-off of Nile Crocodiles (Crocodylugoticus) in the Kruger National Park
(KNP) following an outbreak of pansteatitis has n#igantly elevated the species’
conservation plight and highlighted the threat n¥inmental contaminants to protected
aquatic ecosystems in South Africa. As a resultjtifaceted research has begun on C.
niloticus in KwaZulu-Natal (KZN) at the iSimangaji$Vetland Park, Jozini Dam and Ndumo
Game Reserve, the only three remaining viable @tjous in the country outside of KNP.
Although radiotelemetry has revealed baseline egodd differences among populations
resulting from distinctive ecosystem processesimaBgaliso is largely an estuarine system,
Ndumo and Jozini are associated with a large fraggmwwriver — there are commonalities
among the direct and indirect anthropogenic thr€atsiloticus face in these three protected
areas. Poaching is primary among these, with twoa8galiso aerial counts in June and July
2009 at Lake Sibaya, the largest freshwater lakeouthern Africa, documenting a major
population crash (6 and 7 individuals counted respely, down from 90-134 in previous
years) attributed to intentional C. niloticus kiths. Crocodile populations in KZN at this time
are likely not vulnerable to acute pollution-rethterashes as documented in KNP, but
preliminary analysis of C. niloticus livers from dawemaciated iSimangaliso individuals
indicated suspect lead levels (3.0 and 5.7 mg/kgpectively). To date, almost 300 C.
niloticus of varying size classes have been cagtataSimangaliso, Jozini and Ndumo since
February 2009 and tissue analyses of blood, scate$ urine for ecotoxicological
(bioaccumulation of heavy metals) and nutritionBBG@ and 15N stable isotope analysis)
parameters is underway.
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GENOTOXICITY IN Caiman latirostrisEMBRYOS INCUBATED UNDER HYPOXIA
CONDITIONS.
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Hypoxia is known as a stressor that alter genetichimery. Hypoxic conditions in cells have
been shown to promote clastogenicity (chromosoneakage) and contribute to genetic
instability. The aim of the present study was taleate genotoxic effects o@aiman
latirostris incubated under different oxygen pressures anddestyres. A total of 48 eggs of
C. latirostris from 3 different clutches were incubated undeerageratures (31 and 33° C)
and 2 oxygen pressures (normoxia-hypoxia). Genoteiflect was evaluated in hatchlings
erythrocytes through the micronucleus (MN) tesbd8l smears were done for each animal
and micronucleus frequency determined by fluorelso@nroscope analysis. Results shown
an increase in MN frequency in caimans incubateaypbxia condition in comparison with
those incubated at normoxia (p<0.05). Temperatataded no genotoxic effect (p>0.05) and
no interation was observed between temperatureCanaressure condition (p>0.05)hese
results demonstrated that changes in embryonidadility of oxygen induced DNA damage
and may lead to alterations in different physiotagfunctions in neonates.
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GENETIC, ENZYMATIC AND DEVELOPMENTAL ALTERATIONS IN Caiman
latirostris EXPOSED TO PESTICIDE FORMULATIONS AND MIXTURES IN A
FIELD-LIKE EXPERIMENT.

Gisela L. Polettdl ,2,3*, Elisa Kleinsorge2, Marta D. Mudry3, Alejardro Larrieral, Pablo A. Siroskil.

1“Proyecto Yacaré” - Laboratorio de Zoologia Aptlea Anexo Vertebrados (FHUC - UNL / MASPyMA), A.
del Valle 8700, Santa Fe, Argentina.

2Cat. Toxicol., Farmacol. y Bioq. Legal, FBCB-UN&anta Fe, Argentina.

3Grupo Inv. Biol. Evol. (GIBE), FCEyN-UBA, Bs. ACONICET.
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In a previous study we demonstrated genotoxic effieciuced by pesticide formulations and
mixtures inCaiman latirostrisexposedn ovoin a field-like experiment simulating a possible
environmental exposure in areas situated near ciips aim of the present study was to
confirm genotoxic results and characterize poténermymatic, metabolic and posnatal
development alterations under the same exposurditaors. We design a semi-controlled
experiment in which 3 groups of 3 artificial nesice (N=9) were contructed. We put eggs
inside and the area was sprayed in two differentnerd of incubation as follow: a- control
group: sprayed with tap water, b- treatment 1 (Tékreived glyphosate formulation (GF;
herbicide) in two applications, c- treatment 2 (T&ps sprayed with GF (herbicide) in the
first application and a pesticide mixture of GF atwdo insecticides: endosulfan and
cypermethrin, in the second application. Hatchlimgge measured in body mass, SVL and
TL and bled for genotoxic assays. At 3 and 12 memild, caimans were measured again to
evaluated growth and blood samples were obtainedetform enzymatic and metabolic
determinations: Aspartate aminotransferase (ASTgniAe aminotransferase (ALT), Alkaline
phosphatase (ALP), Lactate dehydrogenase (LDHptdr&inase (CK-NAC), Cholinesterase
(ChE), Total Protein (TP) and Serum Albumin (ALBResults indicated genotoxic effects
with both assays (MN test and CA)<(0,001), less size, and alterations in CK, AST,TAL
and TP p< 0,05) in exposed groups compared to controljrdt bnd 3 month old. No effects
was observed at 12 months old. These results comfir previous data on genotoxic effects
of both GF and herbicide-insecticides mixture amnammtrations commonly used in
agriculture, and demosntrated that after severaithsoof the exposure event, animals still
show enzymatic and metabolic alterations as wdkssgrowth.
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JUVENILE AMERICAN ALLIGATOR (ALLIGATOR MI1SSISSIPPIE NSIS)
MOVEMENTS IN AN IMPOUNDED WETLAND IN FLORIDA.

Rio W. D. Throm. Cameron B. Carter, and Allan R. Waodward.

! Reptile and Amphibian Research Subsection, Fldfida and Wildlife Conservation Commission,
4005 South Main Street, Gainesville, FL 32601, USA.

(rio.throm@myfwc. com, cameron.carter@myfwc.com dan.woodward@myfwc.com)

Lake Apopka is a large lake in central Florida pkd) with nutrient and organochlorine
pesticide (OCP) contamination. The marsh surrounthie lake was drained in the 1940's and
farmed intensively for vegetables and also plagu#ld OCP contamination. Restoration of
Lake Apopka greatly depends on the ability to nestbe structure and function of wetlands
along its north shore. An important part of resiorainvolves monitoring OCP levels in soils
and fish to estimate potential risk to fish-eatimgds. Alligators and have been shown to
accumulate OCPs and may be good indicators of bumaclation in restored wetlands. The
main objective of the project was to determine fereesibility of using juvenile alligators to
monitor OCP concentrations within the units of tN&SRA. However, until recently,
movement of juvenile alligators between lake andsmaystems has been conjecture.

We investigated movements of juvenile alligatorsveen Lake Apopka and its north marsh
impoundments through radio telemetry. Results & #tudy indicate a net movement of
alligators from the lake into the newly flooded starwith very little movement of alligators
from the marsh into the lake. Approximately 78% Xa¥of the alligators radio tagged on the
lake moved into the adjoining marsh within a fewntiis after tagging. We also found that
only about 3% (n=70) of the alligators radio taggedhe marsh, subsequently moved to the
lake. The reason for this net movement to marskhasclear. Lake Apopka alligators had
significantly lower body condition (P < 0.001) th#me alligators in the marsh. This may
indicate food viability is greater in marsh. We b¥igesize that the movement out of Lake
Apopka could be a result of less suitable habliésts food resources, and elevated predation
pressure from larger alligators. In summary, ouenetry investigations indicate that
alligators are stationary enough under certain itimmg to be used as bioindicators.
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MERCURY LEVELS OF TWO SPECIES OF CAIMAN IN THE RIO PURUS BASIN,
BRAZILIAN AMAZON.

Guilherme M. Freirel* Larissa Schneidef, Reinaldo O. Pelejd, Camila R. Ferrara®, Marcela
Magalhae$, Richard C. Vogt*, Ronis da Silveird .

1 Lab. de Zoologia Aplicada a Conservacao, Unidaice Federal do Amazonas, Brazil

2 University of Canberra. Applied Science. Canhed@T. Australia.

3 Universidade Federal do Oeste do Para. LabooaterBiologia Ambiental. Santarem, Para, Brazil

4 Biologia Aquatica e Pesca Interior, Instituto Maal de Pesquisas da Amazbnia, Brazil
*gmfreire@gmail.com

In the Amazon Basin, mercury (Hg) levels in soite aaturally high and studies in some
areas of this basin have found exceptionally higjlells of Hg. Crocodilians are important
sources of protein to the Amazonian human populaitd need to be studied to analyze their
potential health risk. We determined the total merdevels of 2 crocodilians species in the
Rio Purus basin and their Hg levels correlated viatllly size. We collected 1Gaiman
crocodilusand 11Melanosuchus nigen March and August 2008 using reptile snare, lketc
all animal restraining pole, locking cable snarssweell as manually. Two-cm3 skinless
boneless muscle was taken from the posterior podfadhe animals, close to the tail. These
samples were kept in plastic bags and maintainegkefr until analysis by cold vapor atomic
fluorescence spectroscopy for total Hg at UFERAcrocodilushad an average concentration
of 75.38ppb (61.9 — 98.0) arM. niger had an average concentration of 104.6ppb (75.3 —
190.9). There was a positive relation between Hgcentration andV. niger body size
(DF=6; F=13.21; p=0.0054). However, no relation ¥easd betweerC. crocodilusand body
size (DF=9, F=0,45; p= 0,519). The lack of cortielabetween Hg concentration and size of
C. crocodilusmight be due to the low size variability of indivials collected. Both species in
this study had concentrations lower than the mawimallowable level of 500 ppb Hg
recommended by the World Health Organization andhleyBrazilian Health Ministry. This
suggests that the consumption of these two spetiescodiles does not pose a health risk
for people consuming them.

Financial Support: CNPq, MPA (SEAP/PR), CT-INFRAO8760069 to RDS, WCS.
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AVALIACAO DAS APREENSOES DE JACARES PARA O TRAFICO ILEGAL NO
ESTADO DO AMAZONAS.

EVALUATION OF SEIZED CAIMANS FROM ILEGAL TRADE IN THE
AMAZONAS STATE.

Carlos Augusto Rodrigues do Nascimento Guilherme M. Freire?, Boris Marioni®, Ronis Da Silveird

1 Centro de Ciéncias do Ambiente, Universidade fedi® Amazonas (UFAM), Brazil
2 Laboratorio de Zoologia Aplicada a ConservacdeiAM , Brazil

3 Instituto Piagacu, Caiman Conservation PrograraziB

*augustocrbio@gmail.com

INTRODUCAO

A caca de jacarés amazOnicos para o mercado de fpeiatensa no minimo durante trés
décadas (SMITH, 1980). No Brasil, a caca comemgstes répteis foi legal até meados da
década de 1960, sendo terminantemente proibido apgsblicacdo da Lei n° 5.197 de
Protecao a Fauna (BRASIL, 1967).

O Estado do Amazonas foi 0 maior exportador despidejacarés do mundo até
1970, pois os estoques puderam ser comercializemtogés anos seguintes a promulgacao da
lei citada anteriormente. No entanto, nas Ultim&sadas o Amazonas tornou-se a regiao de
maior producéao ilegal de carne de jacaré do muAdagorincipais espécies deste comeércio
foram o jacaré-acuMelanosuchus niggre o jacaré-tinga — @aam crocodilus(DA
SILVEIRA, 1999, 2003; DA SILVEIRA & THORBJARNARSON,1999; MARIONI;
MUHLEN & DA SILVEIRA, 2007). Até recentemente, ogistro do trafico de animais
silvestres no Estado do Amazonas foi realizadochasente pela Divisdo de Controle e
Fiscalizagdo (DICOF) do Instituto Brasileiro do MeAmbiente e dos Recursos Naturais
Renovaveis (IBAMA), mas estas informagdes nuncanfodetalhadamente analisadas.

O nosso objetivo neste estudo foi avaliar o coroétegal de carne de jacaré no
Estado do Amazonas, segundo o registro histérimabtontido nos autos de apreensédo na
(DICOF) do IBAMA/AM. NoOs identificamos as espéciemmercializadas, avaliamos a
contribuicdo relativa das espécies e a ocorréneiasal ou por regido do Estado entre 1992 e
2007.

MATERIAL E METODOS

A coleta de dados foi realizada entre fevereir@zethbro de 2008, mediante triagem nos
arquivos da (DICOF-IBAMA/AM.

Média e desvio padrdo foram utilizados como esiedis descritivas dos dados. As
informacgdes foram apresentadas em histograma Giogde dispersao.
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RESULTADOS E DISCUSSAO

O numero de jacarés apreendidos por ano variourda 8102 (média = 1608,4; DP =
1781,3). Do total de individuos registrados, 69f6¥apreendido entre 1999 e 2001 (Figura
1A).

O numero de jacarés por auto de apreenséao variomde 3788 (média = 240; DP = 63).
Apreensdes superiores a 2000 jacarés por autcesanrisomente em 1999, 2001, e em 2005.
A maioria (50,7%) das apreensdes foram superioP@samimais. (Figura 1B).
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Figura 1. Numero de jacarés apreendidos registnaodldBAMA/AM por ano (A) e por autos
(B) entre 1992 e 2007 no Estado do Amazonas. Cadto ma B representa um auto de
apreensao.

Apreensdes de jacarés ocorreram em quase todosses nexceto em abril. No total foram
apreendidos 16084 jacarés. Deste total, 1095 ellaotels vivos de jacaré-tingaCéiman
crocodilug oriundos de um unico auto de apreenséao lavradmuntcipio de Fonte Boa no
Rio Solimdes em 2005. Também foram apreendidas pielas de jacaré-acélanosuchus
niger) em Manaus. Os 14987 jacarés restantes foramrafides na forma de mantas de
carne salgada-seca. O numero de mantas por aubo & um a 3788 (média = 227, DP =
598). A maioria (89%) das mantas foi apreendidapadodo entre novembro e marco,
totalizando 13308 jacarés cacados (Tabela 1).

Os jacarés foram apreendidos principalmente ngsSaimodes (59%) e Purus (39%). Nao
houve apreensdes nos rios Anama, Negro, Japura& diNhamunda (Tabela 1).
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Tabela 1. Numero de jacarés, na forma de mantgadabkeca, apreendidos por més e por

regiao entre 1991 e 2007 no Estado do Amazonasndeg@s autos de apreensao

MES OUREGIAO

Jan Fev Mar Abr Mai Jun  Jul Agéet Out Nov Dez Subtotal

931 3151 2180 249 1017 35 343 19 16 52381 14987

Solimbes Purus Manaus Amazonas MadeMama

8879 5941 101 63 2 1 14987
do IBAMA.

O estudo mais completo sobre a cagca comercialadeés na Amazonia foi realizado na
Reserva de Desenvolvimento  Sustentavel Mamiraua (D8ILVEIRA &
THORBJARNARSON, 1999). A caca praticada naquel@megté 1995, era realizada com
arpao e se concentrava principalmente nos mesagglmdo semestre, coincidindo com o
periodo da vazante e de ocorréncia de densidaidssda jacarés na Amazonia Central (DA
SILVEIRA et al., 2008). Estudo posterior realizad@a Reserva de Desenvolvimento
Sustentavel Piagacu-Purus retratou uma caca degapeaticada com anzol e com indicativo
de ocorréncia ao longo de todo o ano (DA SILVEIRAD3). O meu estudo evidenciou que
as apreensfes de jacarés ocorreram em todos 0% mesano, exceto em abril. Em
Mamiraua, a caca anual terminava em marco, umawezum grande volume da carne de
jacaré seria consumido na Colémbia durante a Ser@anta, em abril (DA SILVEIRA &
THORBJARNARSON, 1999).

O Amazonas foi até 1970 o maior exportador do mutkeleles de jacarés (SMITH,
1980). Com a promulgacgao da Lei de Protecdo dagFanmn1967 (Lei 5.197 de 03 de janeiro
de 1967), essa atividade foi substituida pelo coiméillegal de carne de jacaré (DA
SILVEIRA & THORBJARNARSON, 1999). Na década de 1980havia sido noticiado para
a regido de Tefé/AM um comércio intenso de carngadare (BEST1984). Essa atividade
foi comum na Reserva Mamiraua até por volta de 16§8&ndo aparentemente deslocou-se
para a calha do baixo Rio Purus (DA SILVEIRA, 2Q08)de hoje se localiza a Reserva
Piagacu-Purus (DEUS, DA SILVEIRA & PY-DANIEL, 200Q3)

Desde o término do comércio legal de peles, 0 Amaztornou-se o maior produtor ilegal
do mundo de carne de jacaré (DA SILVEIRA, 2002)guelo os dados que levantei, 99%
dos 14987 jacarés apreendidos pelo IBAMA/AM erairatos dos rios Solimées ou Purus.
Isso sem considerar os 1095 filhotes de jacarét{@g crocodilu$ apreendidos em Fonte
Boa/Rio Solimbes e que provavelmente seriam deksa algum particular que queria criar
ilegalmente a espécie em sistemaateching que geralmente consiste na coleta de ovos na
natureza para crescimento até o ponto de corteaineico (VERDADE, 2004). Os autos de
apreensdo do IBAMA/AM ratificam suposicdo anteider que a caca de jacare, pretérita ou
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presente, sempre esteve associada as varzeasadasoaps rios de origem andina (DA
SILVEIRA, 2003).

Em termos de peles, somente duas peles de jaaar@veganosuchus niggrforam
apreendidas pelo IBAMA/AM no periodo de 16 anosdidando que este comércio na regiao
realmente cessou na década de 1980 (REBELO & MAGHQMN 1983); salvo algumas
peles deC. crocodilusque foram apreendidas pelo IBAMA/AM na regidao dagpiranga/AM
(DA SILVEIRA et al.,, 1998). O destino dessas pesgseendidas em 1998 nunca foi
esclarecido, mas suspeita-se que visava abast@eecnacao legalizada d& crocodilusno
municipio de Manacapuru/AM. A ocorréncia dessasgaBo foi detectada nos arquivos da
DICOF/IBAMA-AM, apesar de ter sido uma apreensaizada pelos agentes daquele 6rgao
federal.

A carne de jacaré produzida ilegalmente no médo3eilimdes até 1995 visava abastecer
o mercado colombiano (DA SILVEIRA, 2002, 2003). aAlimente, toda a carne oriunda do
baixo Rio Purus (DA SILVEIRA, 2003; MARIONI; MUHLENDA SILVEIRA, 2007;
MENDONCA, 2009) destina-se ao comeércio paraensecipalmente as feiras livres de
Abaetetuba (BAIA JR., 2004). Além disso, a utilidagle carne de jacaré para a captura do
peixe liso piracatingaQalophysus macropter(Rimelodidae) € muito intenso no médio Rio
Solimdes desde 2000 (DA SILVEIRA & VIANA, 2003), swaegistro algum desta atividade
apareceu nos autos de infracdo do IBAMA/AM.

Os dados aqui expostos seguramente representanasapena parcela pequena da
dimenséo real do que é o comércio ilegal de caengahré oriunda do baixo Rio Purus na
Amazonia Central. Espera-se que este estudo pasgdbair para o aprimoramento dos
protocolos ou de novas estratégias de manejo dedjaa regido amazonica. Destaco que este
estudo néo pretendeu esgotar o tema proposto, emas somo referéncia para estudos
futuros voltados ao tema.
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Amazonas State is historically one of the majorrses for caiman products from the
Brazilian Amazon Basin. Between 1950 and 1970 alrids million skins were traded from
this region. Ban of wildlife hunting in 1967 did tnprevent poaching and a wide regional
trade based on caiman salted meat still occursiin@ut Amazonian varzea floodplains. To
date, only two field studies have been carried iouthe Mamiraua and Piagacu-Purus
Sustainable Development Reserves, however our leumel is incomplete and incipient.
Brazilian Institute of the Environment and Renewalatural Resources (IBAMA) carry out
enforcement actions to restrain hunting. But thesgsters of seized animals were never
available. Our objective was to gather data frorda21® 2007, to estimate the caiman hunting
history in the Central Amazon Basin. During thisripé at least 16,084 caimans were
confiscated. More than 90% was salted meat withloeitpossibility to identify the species;
but probably it wasMelanosuchus nigeand Caiman crocodilugndividuals. Another 1,095
live juvenileC. crocodilusand twoM. niger skins were also seized in this period. Maximum
number of individuals confiscated per year was 3,ffiean = 1,608, SD = 1,781). More than
two third of caimans was confiscated between 19892001, and 90% between November
and March. Less than 10% was confiscated downstfeamManaus, and the rest came from
Purus and Solimdes rivers. Of course these valuesab estimating the real number of
hunted caimans, but indicated a large caiman tiratlee region during the last 16 years. It is
important to note, that the success of the hamnvgsi@iman program in the region depends on
the real control of this common and destructivegba@y practice.
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MORPHOLOGICAL VARIATION OF THE SUBFAMILY CAIMANINAE FROM
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There has never been an analysis of variation sigrogulations representing the entire range
of the Caimaninae. We examined variation amongviddals from different localities along
the axes from Caracarai-Roraima to Porto MurtinheteViGrosso do Sul in Brazil and
bounders of Paraguay and Bolivia. During five ydmtveen 2003 and 2008 we captured 463
individuals, and collected morphometric data for4 3ihdividuals of theCaiman 37
Melanosuchusand 40PaleosuchusThree species were captured at Guapore and Mamore
rivers. Twenty characters were measured; two cooih$sales and four skull measurements
showed significant variation, and we compared thath variation in jaw spots. Jaw spots
were present in the southe@aiman but do not exist in northern individuals. Thenelior
gradient observed i€aiman morphology and coloration is similar to that désed in the
literature, but more diverse. It corresponds wittdrblogical and geological differences as
well as the type of environment present on eacimbdfiere were significant differences in
Caimanskull morphology, rostrum width, braincase sizel anloration between individuals
from Pantanal to the Amazonia. The Pantanal indadisl had wider and larger skull bones
than Caiman Amazonian individuals. In transition regions, suab the Guapore River,
individuals were more variable than further northsouth. The morphological data indicate
three largely parapatric evolutionaBaimanlineages, two sympatriPaleosuchudineages
(Paleosuchudrigonatus and Paleosuchus palpebroguand only oneMelanosuchusiger
clade. Molecular additional data set will be neaeg$o confirm these results.
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