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Thirty Five Years of ExperienceThirty Five Years of Experience
WPTI Founded in 1971WPTI Founded in 1971

ÒEach mammal, bird or reptile with which
we are concerned has taken millions of years
to evolve.  Suddenly it is in peril of its life
and, if we do not act quickly, will be lost
from the face of earth forever.Ó

Gerald Durrell, Wildlife Trust  Founder
(1925Ð1995)



Typical Milieu for ConservationTypical Milieu for Conservation
of Endangered Species/Habitatsof Endangered Species/Habitats

¥¥Limited protected areas, fragmented habitatsLimited protected areas, fragmented habitats

¥¥Dense rural human populationDense rural human population

¥¥Human-wildlife conflictsHuman-wildlife conflicts

¥¥Habitat changes: extreme weather, ongoingHabitat changes: extreme weather, ongoing
fragmentation and deterioration, invasivefragmentation and deterioration, invasive
species, disease emergencespecies, disease emergence



Atlantic Forest of BrazilAtlantic Forest of Brazil

Black Lion Tamarin ConservationBlack Lion Tamarin Conservation



Brazilian Atlantic Rain forestBrazilian Atlantic Rain forest
Understanding and Managing Habitat FragmentationUnderstanding and Managing Habitat Fragmentation

¥¥ Study health of species living inStudy health of species living in
fragmented populationsfragmented populations

¥¥ Develop and implement management plansDevelop and implement management plans
for species distributed across fragmentsfor species distributed across fragments

¥¥ Understand and manage human-domesticUnderstand and manage human-domestic
animal-wildlife conßictsanimal-wildlife conßicts

¥¥ Provide expert advice and implementProvide expert advice and implement
species and habitat restorations to mitigatespecies and habitat restorations to mitigate
fragmentationfragmentation



Biodiversity in the AtlanticBiodiversity in the Atlantic
ForestForest



Destruction of Atlantic Forest



Black Lion Tamarin ProjectBlack Lion Tamarin Project
Situation in 1983Situation in 1983

¥¥ Considered to be extinct fromConsidered to be extinct from
19051905ÐÐ19701970

¥¥ Re-discovered in 1971Re-discovered in 1971

¥¥ In 1983, 100 animals in theIn 1983, 100 animals in the
wild (wild (MorroMorro dodo DiaboDiaboandand
CaetetusCaetetusReserves)Reserves)

¥¥ In 1983, 26 animals inIn 1983, 26 animals in
captivity  (Rio de Janeirocaptivity  (Rio de Janeiro
Primate Center)Primate Center)



¥¥ Surveys & GeneticsSurveys & Genetics

¥¥ DemographyDemography

¥¥ Ecology and BehaviorEcology and Behavior

¥¥ EnvironmentalEnvironmental
EducationEducation

¥¥ Captive BreedingCaptive Breeding

¥¥ Habitat RestorationHabitat Restoration

¥¥ Managed Gene FlowManaged Gene Flow

¥¥ Health & Disease?Health & Disease?

Black Lion Tamarin Project:Black Lion Tamarin Project:
1984-20011984-2001



Corridors and Disease

¥¥ Restricted rangesRestricted ranges

¥¥ Nutrition overgrazing,Nutrition overgrazing,
loss of trace mineralsloss of trace minerals

¥¥ StressStress

¥¥ New diseases fromNew diseases from
humans and livestockhumans and livestock

¥¥ Toxins/chemicalsToxins/chemicals



The Situation TodayThe Situation Today

¥¥ Total of 900 individuals:Total of 900 individuals:
ÐÐ100 in captivity100 in captivity

ÐÐ800 in the wild divided in 10800 in the wild divided in 10
different sub-populationsdifferent sub-populations

ÐÐNe=360Ne=360

¥¥ GeneticallyGeneticallydepauperatedepauperate

¥¥ Ecologically flexibleEcologically flexible

¥¥ Sub-populations not viable unlessSub-populations not viable unless
managed as a metapopulationmanaged as a metapopulation



Conservation EducationConservation Education



We need to deÞne the appropriate balance betweenWe need to deÞne the appropriate balance between
the needs of people, wildlife, and domestic animalsthe needs of people, wildlife, and domestic animals

in the face of Þnite energy, land and resourcesin the face of Þnite energy, land and resources





¥¥Integrates human,Integrates human,
wildlife & ecosystemwildlife & ecosystem
healthhealth

¥¥Fosters discovery atFosters discovery at
the interface ofthe interface of
ecological, health &ecological, health &
sustainability sciencessustainability sciences

Member subscriptions:Member subscriptions:
www.www.ecohealthecohealth.net.net





DeÞning HealthDeÞning Health

¥¥ MolecularMolecular

¥¥ IndividualIndividual

¥¥ PopulationPopulation

¥¥ SpeciesSpecies
¥¥ EcosystemEcosystem
¥¥ GlobalGlobal

Morphological, physiological andMorphological, physiological and
psychological well-being =psychological well-being =

A state of homeostasis at all levels:A state of homeostasis at all levels:



Ecosystems and HealthEcosystems and Health

¥¥ Maintenance of chemical composition ofMaintenance of chemical composition of
atmosphere (adsorption of antropic CO2)atmosphere (adsorption of antropic CO2)

¥¥ Control of macro and micro-climateControl of macro and micro-climate
¥¥ Capacity to provideCapacity to provideÒÒbufferbufferÓÓto the adaptationto the adaptation

of changes and recovery of natural stressesof changes and recovery of natural stresses
(ßoods, Þre, epidemics)(ßoods, Þre, epidemics)

¥¥ Pollination by bats and insectsPollination by bats and insects
¥¥ Esthetic enrichment of natural landscapesEsthetic enrichment of natural landscapes



Ecosystem HealthEcosystem Health

¥¥ ÒÒSustainable and stable state of ecologicalSustainable and stable state of ecological
systems capable of maintaining organization,systems capable of maintaining organization,
autonomy and resistance to stressautonomy and resistance to stressÓÓ

ConstanzaConstanzaet al. 1992et al. 1992



Characteristics ofCharacteristics of
Healthy EcosystemsHealthy Ecosystems

¥¥ Positive feedback to stresses,Positive feedback to stresses,
relatively rapid recoveriesrelatively rapid recoveries

¥¥ Maximum biodiversity ofMaximum biodiversity of
native species, occupiednative species, occupiedtrophictrophic
levelslevels

¥¥ Sustainable reproduction ratesSustainable reproduction rates
¥¥ Minimal pathologyMinimal pathology
¥¥ Genetic diversityGenetic diversity
¥¥ Time frames: minutes toTime frames: minutes to

millenniamillennia



Ecosystem HealthEcosystem Health

¥¥ A high prevalence ofA high prevalence of
diseases is one of the keydiseases is one of the key
indicators of the pathologyindicators of the pathology
of ecosystemsof ecosystems

¥¥ A sick ecological systemA sick ecological system
increases the health risks ofincreases the health risks of
its componentsits components

Rapport 1999Rapport 1999



Why Conservation Medicine??Why Conservation Medicine??

¥¥ Human ecological disturbances areHuman ecological disturbances are
changing the distribution and relativechanging the distribution and relative
abundance of all species at unprecedentedabundance of all species at unprecedented
rates!!rates!!
ÐÐDisruption of ecosystemsDisruption of ecosystems
ÐÐDisruption of natural processesDisruption of natural processes
ÐÐDisruption of natural selectionDisruption of natural selection
ÐÐDisruption of the evolutionary processDisruption of the evolutionary process



DeÞning the Field ofDeÞning the Field of
Conservation MedicineConservation Medicine

¥¥ Ecological HealthEcological Health: goal of sustaining: goal of sustaining
life and its processes at all levelslife and its processes at all levels

¥¥ Conservation Medicine:Conservation Medicine:the practice ofthe practice of
trying to achieve ecological healthtrying to achieve ecological health

¥¥ Intellectually inclusive wayIntellectually inclusive wayto bring theto bring the
concepts of health and ecology togetherconcepts of health and ecology together
with medicine and conservationwith medicine and conservation



Conserving the integrityConserving the integrity
of the biosphere is theof the biosphere is the

applied goal ofapplied goal of
Conservation MedicineConservation Medicine



Conservation Medicine:Conservation Medicine:
Another Crisis DisciplineAnother Crisis Discipline

Action must be taken without completeAction must be taken without complete
knowledge, because waiting to collect full andknowledge, because waiting to collect full and
complete data could mean inaction that wouldcomplete data could mean inaction that would

destroy the effort.destroy the effort.

Michael Soule, 1986Michael Soule, 1986



Only Way To SuccessOnly Way To Success

¥¥ DisciplinaryDisciplinary

¥¥ MultidisciplinaryMultidisciplinary

¥¥ InterdisciplinaryInterdisciplinary

¥¥ TransdisciplinaryTransdisciplinary



MediterraneanMediterranean
Monk Seals Dead:Monk Seals Dead:
Morbillivirus orMorbillivirus or
BiotoxinsBiotoxins????



Conservation Medicine examines
links among:

¥¥ Changes in habitat structure & land useChanges in habitat structure & land use

¥¥ Emergence & resurgence pathogens/pollutantsEmergence & resurgence pathogens/pollutants

¥¥ Maintenance of ecosystem function to sustainMaintenance of ecosystem function to sustain
ecological healthecological health

¥¥ From endangered species & ecosystems to impacts onFrom endangered species & ecosystems to impacts on
species diversity on disease transmissionspecies diversity on disease transmission



Conservation Medicine bridges
disciplines:

¥¥ Human medicine/Public healthHuman medicine/Public health

¥¥ Epidemiology/Veterinary medicine/ToxicologyEpidemiology/Veterinary medicine/Toxicology

¥¥ Ecology/Conservation biologyEcology/Conservation biology

¥¥ SociobiologySociobiologyÉÉ .& others!!.& others!!

¥¥ Examining health of individuals, populations &Examining health of individuals, populations &
landscapes as an indivisible continuumlandscapes as an indivisible continuum



Conservation Medicine provides:

¥¥ New skills, tools & vision to both Þelds CB & CMNew skills, tools & vision to both Þelds CB & CM

¥¥ Biomedical research and diagnostic resourcesBiomedical research and diagnostic resources

¥¥ New non-invasive health monitoring techniquesNew non-invasive health monitoring techniques

¥¥ Professional training of health professionalsProfessional training of health professionals

¥¥ Inter/transdisciplinary teams to assess ecological healthInter/transdisciplinary teams to assess ecological health
problemsproblems


