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EL	ANTROPOCENO:
Una	Era	de	Cambio Gobal Antropogénico

(Paul Crutzen 2002; Nature 415:23)
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La	fauna	silvestre

Afecto “zoofílico” por mamíferos tropicales

• No	hay	esfuerzo paralelo por estudio profundo:

- Estado	que	guardan local/globalmente
- Papel en los ecosistemas:	FUNCIONES	Y	SERVICIOS

• Desatención injustificada de	cara al	pulso de
Defaunación – Un	impacto antropogénico
“Invisible”



DEFORESTACION

DEFAUNACION



Defaunación:	Una	amenaza invisible?



Anthropocene	arrival	from	wildlife	perspective:
Animal	and	human	biomass	over	~10,000	years
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Causas próximas de la defaunación
Direct	Exploitation Climate	change

Land	use	change Invasive	taxa/disease

DEFAUNATION



DEFAUNACION	EN	EL	ANTROPOCENO

Dos	temas de	interés:

A.		Patrones:	Escala,	magnitud,	variación interspecífica
1.	Declives en abundancia local
2.	Contraccion del	rango:	extinción de	poblaciones
3.	Extinciones globales

B.	Consecuencias en ecosistemas:	procesos/servicios
1.	Estructura y	diversidad de	la	selva tropical	(México)	
2.	Ciclaje de	nutrientes,	cadenas tróficas (Atolón Palmyra)
3.	Regulación de	riesgos de	zoonosis	(savanas de	Africa)



DEFAUNACION	EN	EL	ANTROPOCENO

Dos	temas de	interés:

A.		Patrones:	Escala,	magnitud,	variación interspecífica
1.	Declives en abundancia local
2.	Contracción del	rango:	extinción de	poblaciones
3.	Extinciones globales

B.	Consecuencias en ecosistemas:	procesos y	servicios
1.	Estructura y	diversidad de	la	selva tropical	(México)	
2.	Ciclaje de	nutrientes,	cadenas tróficas (Atolón Palmyra)
3.	Regulación de	riesgos de	zoonosis	(savanas de	Africa)



Mean
decline

25%

 

�
�
Fig.�S1.��
Terrestrial�vertebrate�population�declines.�ȋ�Ȍ�����������������������
����������������������������������������������������������������������������
�������������������������������������Ǥ���������������������������������������������
ʹͷΨ�������ͳͻ͹Ͳǡ������������������������������������������������������ǡ�������������
�������������������ȋ21ȌǤ�	�����������������������������������������������������������
����������������������ȋ21,�22ȌǤ�ȋ�Ȍ���������������������������������������������Ǧ
�����������������������ȋ��������������������������������������������ȌǤ�������ǣ�������
ȋSaiga�tataricaȌǢ������ǣ�����������������ȋLoxodonta�cyclotisȌǢ�������ǣ������ȋPanthera�
leoȌǢ������ǣ�������������ȋDiceros�bicornisȌǢ�������ǣ�������ȋPanthera�tigrisȌǢ����ǣ�
����������������ȋSarcophilus�harrisiiȌǢ���������ǣ��������������������ȋPongo�abelii).�
������������������������������������������������������������������������������
����������������Ǣ���������������������������������������������������������
����������������������������ȋ83Ǧ91ȌǤ���
�
�
  

Mean decline
25%

Decline
approaching collapse!

Year Year

In
de

x 
of

 a
bu

nd
an

ce

G
lo

ba
l p

op
ul

at
io

n 
si

ze
 (N

o.
 in

d.
)

Tropical decline
50%

Declives en las últimas décadas

Tropical

(Dirzo et al. 2014)

1.	Declives en abundancia local



Mean
decline

25%

 

�
�
Fig.�S1.��
Terrestrial�vertebrate�population�declines.�ȋ�Ȍ�����������������������
����������������������������������������������������������������������������
�������������������������������������Ǥ���������������������������������������������
ʹͷΨ�������ͳͻ͹Ͳǡ������������������������������������������������������ǡ�������������
�������������������ȋ21ȌǤ�	�����������������������������������������������������������
����������������������ȋ21,�22ȌǤ�ȋ�Ȍ���������������������������������������������Ǧ
�����������������������ȋ��������������������������������������������ȌǤ�������ǣ�������
ȋSaiga�tataricaȌǢ������ǣ�����������������ȋLoxodonta�cyclotisȌǢ�������ǣ������ȋPanthera�
leoȌǢ������ǣ�������������ȋDiceros�bicornisȌǢ�������ǣ�������ȋPanthera�tigrisȌǢ����ǣ�
����������������ȋSarcophilus�harrisiiȌǢ���������ǣ��������������������ȋPongo�abelii).�
������������������������������������������������������������������������������
����������������Ǣ���������������������������������������������������������
����������������������������ȋ83Ǧ91ȌǤ���
�
�
  

Decline
approaching collapse?

Year Year

In
de

x 
of

 a
bu

nd
an

ce

G
lo

ba
l p

op
ul

at
io

n 
si

ze
 (N

o.
 in

d.
)

Mean decline
25%

Tropical decline
50%

(Dirzo et al. 2014)

Declives en las últimas décadas
1.	Declives en abundancia local



Mean
decline

25%

 

�
�
Fig.�S1.��
Terrestrial�vertebrate�population�declines.�ȋ�Ȍ�����������������������
����������������������������������������������������������������������������
�������������������������������������Ǥ���������������������������������������������
ʹͷΨ�������ͳͻ͹Ͳǡ������������������������������������������������������ǡ�������������
�������������������ȋ21ȌǤ�	�����������������������������������������������������������
����������������������ȋ21,�22ȌǤ�ȋ�Ȍ���������������������������������������������Ǧ
�����������������������ȋ��������������������������������������������ȌǤ�������ǣ�������
ȋSaiga�tataricaȌǢ������ǣ�����������������ȋLoxodonta�cyclotisȌǢ�������ǣ������ȋPanthera�
leoȌǢ������ǣ�������������ȋDiceros�bicornisȌǢ�������ǣ�������ȋPanthera�tigrisȌǢ����ǣ�
����������������ȋSarcophilus�harrisiiȌǢ���������ǣ��������������������ȋPongo�abelii).�
������������������������������������������������������������������������������
����������������Ǣ���������������������������������������������������������
����������������������������ȋ83Ǧ91ȌǤ���
�
�
  

Decline
approaching collapse?

Year Year

In
de

x 
of

 a
bu

nd
an

ce

G
lo

ba
l p

op
ul

at
io

n 
si

ze
 (N

o.
 in

d.
)

Mean decline
25%

Tropical decline
50%

(Dirzo et al. 2014)

Declives en abundancia local

Contracción del	rango geográfico

Extinción de	poblaciones locales

Declives en las últimas décadas
1.	Declives en abundancia local



A eliminação de animais 
é um mal por si só, mas 
também pode provocar 

inúmeros danos ao ambiente 
e ao homem. As extinções 

podem tanto aumentar 
a fome e a incidência de 

doenças, quanto colaborar 
com o desmatamento e 

o aquecimento global

O PREDADOR QUE VIROU CAÇA
Apenas 250 onças pintadas sobrevivem na Mata Atlântica, em oito populações 
isoladas. O número é tão baixo que ela pode ser considerada funcionalmente extinta

ABUNDÂNCIA EM RISCO
A extinção de insetos ameaça a própria nutrição humana. Pelo menos 75% dos 
alimentos consumidos no mundo dependem desses animais para sua polinização

víduo dela morra. Mas o sumiço de um 
grande número de animais em um am-
biente já é muito prejudicial. Uma pes-
quisa nossa mostrou, por exemplo, que 
só restam 250 onças pintadas em toda 
Mata Atlântica. Isso não é suficiente para 
manter seu papel na floresta, que é o de 
controlar a população de outros animais. 
Ela está funcionalmente extinta, embora 
ainda existam mais espécimes na Ama-
zônia e no Pantanal”, diz Galetti.

A matança em números
É muito difícil quantificar exatamente o 
número de espécies que já se extinguiram 
devido à ação humana, uma vez que a ci-
ência não conhece nem de longe toda a 
variedade de animais que nosso planeta 
abriga. Os cientistas estimam que existam 
hoje entre 5 e 9 milhões de espécies. A 
cada ano, somem desta lista algo entre 
11 mil e 58 mil. 

Entre as espécies de vertebrados cata-
logadas pela ciência, estima-se que entre 
16% e 33% estejam ameaçadas de extinção. 
Nas últimas quatro décadas, o número de 
indivíduos de todas as espécies conhecidas 
caiu 28%. Os mais predados são os anfí-
bios: 41% das espécies estão ameaçadas. 

Entre os mamíferos, os mais ameaça-
dos são os de grande porte, uma vez que 
são as maiores vítimas da caça humana, 
além de dependerem de maiores áreas 
para sobreviver. Desde 12 mil anos atrás, 
com o fim da Megafauna, o peso médio 
de todos os mamíferos só vem diminuin-
do (ver info na página 36). “A maioria dos 
animais já extintos pelo homem eram de 
grande porte. Se todos os ameaçados hoje 
em dia morrerem, vamos perder elefantes, 
gorilas, monocarvoeiros. Só vão sobrar 
bichos pequenos, como os roedores, ou 
os grandes animais domesticados, como 
as vacas”, diz Galetti. 

Mas isso não quer dizer que os peque-
nos animais vão escapar incólumes. Em-
bora apenas 1% das mais de 1,4 milhão 
de espécies de invertebrados identificadas 
pela ciência seja monitorada, 40% dessas 
estão em risco. Entre as Lepidopteras (que 
incluem borboletas e mariposas), a popula-
ção caiu 35% nos últimos 40 anos. “Como 
as cidades estão cheias de baratas e perni-

longos pensamos que os insetos são pouco 
afetados. Mas os dados são alarmantes: as 
populações estão despencando. Esse é o 
primeiro trabalho a relacionar todos esses 
dados”, diz Galetti. 

Saúde da floresta e do homem
O sumiço dos animais é um mal por si só, 
mas o dano que seu desaparecimento pode 
causar ao ecossistema é muito maior, uma 
vez que cada espécie desempenha em seu 
habitat um papel único. Galetti, por exem-
plo, estuda como os animais atuam para 
distribuir as sementes das árvores pelas 
florestas. Esse é um serviço crucial, pois 
sem ele novas plantas não germinariam. 
“Sabemos que em florestas tropicais entre 
70% e 90% das árvores precisam de ani-
mais como passarinhos, macacos e antas 
para dispersar suas sementes. Por isso, não 
adianta ter apenas um espécime desses 
animais na mata, eles precisam carregar 
milhares de sementes”, diz Galetti. 

Em um estudo publicado no ano passa-
do, o pesquisador classificou as espécies 
da Mata Atlântica segunda sua função na 
floresta e analisou sua população. Foram es-
tudados o monocarvoeiro (o maior dispersor 
de sementes), a anta (o maior herbívoro), a 
queixada (o maior predador de sementes) 
e a onça pintada (o maior predador). “Uma 
floresta terá problemas se perder qualquer 
um desses animais. Nossa pesquisa mostrou 
que 96% de toda a Mata Atlântica está de-
faunada de pelo menos uma dessas quatro 
espécies. E 88% dela não abriga nenhuma 
das quatro. A Mata Atlântica é, provavel-
mente, o bioma tropical mais defaunado 
do planeta”, afirma o pesquisador. 

A morte de animais também pode afetar 
diretamente a vida humana. O sumiço de 
abelhas, por exemplo, tem preocupado 
pesquisadores de todo o mundo, uma vez 
que a polinização de insetos é essencial 
para a produção de 75% dos alimentos 
consumidos no mundo. Além disso, são 
pequenos vertebrados, como os morcegos, 
que atacam um grande número de pragas 
agrícolas. Hoje, essas pestes consomem até 
15% das safras. Livres de seus predadores, 
o índice poderia subir para 37%. 

A própria saúde humana pode ser afeta-
da pela defaunação, uma vez que os ani-

mais podem ser um importante meio de 
contaminação. “Em florestas, mamíferos 
como o veado costumam competir com os 
pequenos roedores. Uma pesquisa nossa 
mostrou que, quando removemos esses 
animais maiores da floresta, a popula-
ção de roedores aumenta em duas vezes 
e meia. A questão é que as espécies que 
ganham essa competição são as principais 
transmissoras do hantavirus, uma doen-
ça letal para o ser humano”, diz Galetti.

O maior problema é que os efeitos de 
todos as mortes e extinções não são só 
locais, mas cumulativos e globais. Uma 
floresta com um menor número de ani-
mais sofre uma redução de sua vegetação, 
o que reduz o número de árvores cap-
turando gás carbônico da atmosfera. Se 
isso acontecer em um número grande de 
ambientes na Terra – e está acontecendo 
– pode contribuir para o aquecimento glo-
bal. Uma floresta mais quente e seca, por 
sua vez, não seria mais capaz de manter 
uma população expressiva de animais. O 
resultado pode ser um ciclo incontrolado 
associando defaunação e desmatamento. 

Muito além da fofura
Impedir esse ciclo não é simples. O primei-
ro passo, segundo Mauro Galetti, é inter-
romper a defaunação que ainda acontece 
hoje em dia, em parques e outras áreas 
protegidas: “Grande áreas florestais não 
têm mais bichos porque não possuem pro-
teção eficaz. Basta analisar a Mata Atlântica 
e a Amazônia para ver que as duas não 
possuem um número efetivo de guarda-
-parques. Qualquer um pode entrar ali e 
caçar uma anta, por exemplo. O governo 

precisa investir não só na criação de par-
ques, mas em sua proteção”. 

Em segundo lugar, é necessário estabele-
cer um programa efetivo de repovoamento 
de áreas já defaunadas. Aí devem-se in-
cluir também as que são desprotegidas, 
como as matas ciliares que as fazendas 
são obrigadas por lei a preservar. Afinal, 
existem muito projetos de reflorestamen-
to em andamento, mas, em geral, eles só 
levam em conta a vegetação, e nada ga-
rante que a mata se mantenha de pé sem 
nenhuma fauna. 

A reintrodução poderia ser feita com as 
mesmas espécies que foram extintas nos 
locais ou com exóticas, que as pesquisas 
apontarem como substitutas ecológicas 
das desaparecidas. Uma possibilidade para 
obter os espécimes seria recorrer àqueles 
recuperados das mãos de traficantes.

“O problema é que isso exige uma exper-
tise que ainda estamos adquirindo. A área 
tem que, antes de tudo, ser enriquecida 
com árvores que dão frutos, como palmei-
ras e figueiras. Depois, podemos soltar os 
primeiros herbívoros, como os bugios e as 
cutias. Só depois, quando virmos que essas 
populações estão se alastrando, podemos 
colocar predadores como a jaguatirica pa-
ra controlá-las. É um processo muito mais 
demorado do que o reflorestamento, mas 
que precisa ser feito”, diz Galetti. 

A pesquisa atual não é a primeira a 
apontar os riscos de uma sexta extinção 
em massa. Mas, ao fazer uma revisão de 
alguns dos estudos mais importantes da 
área, fornece subsídios para mostrar quão 
próximos estamos desse momento, e o 
quão perigoso ele pode ser para a huma-
nidade. É, antes de tudo, um alerta que os 
pesquisadores esperam que se converta em 
ação. “A pesquisa rebate aquele discurso 
que diz que o dinheiro usado para salvar 
o mico-leão-dourado poderia ser empre-
gado para construir escolas e hospitais. 
Acontece que não estamos preocupados 
com o mico-leão porque ele é bonitinho, 
mas sim porque ele dispersa mais de 100 
espécies de plantas, que ajudam a controlar 
o clima e melhoram a qualidade da água”, 
diz Galetti. “Os animais são essenciais em 
processos ecológicos chave para a própria 
sobrevivência dos seres humanos.” 
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billion ruminant livestock on Earth today, and about 25 million have
been added to the planet every year (~2 million/month) for the last 50
years (31). This upsurge in livestock has resulted in more competition
for grazing, a reduction in forage and water available to wild herbi-
vores, a greater risk of disease transmission from domestic to wild spe-
cies (32), and increased methane emissions (31). In central Asia, the
expansion of goat grazing for cashmere wool production for interna-
tional export has reduced habitats available to large herbivores with con-
sequent impacts on their predators including snow leopards (Panthera
uncia) (33). Livestock competition is also a significant threat to large her-
bivores elsewhere in Asia, with multiple species jeopardized by this threat
in India (n = 7), China (n = 7), and Mongolia (n = 4) (fig. S4). Hybrid-
ization with domestic livestock varieties is also a serious problem for
some wild species such as the Indian water buffalo (Bubalus arnee),
Bactrian camel (Camelus ferus), wild yak (Bos mutus), Przewalski’s
horse (Equus ferus), and several wild pig species (Sus spp.) in South-
east Asia (1). Ironically, in many pastoral settings in Africa, domestic
livestock are abundant but not regularly consumed for subsistence,
and are instead kept as a means of storing wealth, as a status symbol,
or for consumption on special occasions (14). Livestock is a private good,
and so, people invest significant energy to protect it, whereas wild her-
bivores are typically a public good, often resulting in weak incentives
for their conservation and in many cases open access to the resource,
both of which commonly result in overuse.

Habitat loss is a significant threat to large herbivores in parts of
Latin America, Africa, and Southeast Asia (Fig. 4). The causes of this
threat have important drivers originating in developed countries due

Fig. 3. Range contractions over time for three iconic African herbi-
vores. African elephant (ca. 1600 versus 2008), common hippopotamus
(ca. 1959 versus 2008), and black rhinoceros (ca. 1700 versus 1987). The his-
torical ranges are in blue, whereas the most recent ranges are represented
by darker-colored polygons. For security purposes, the most recent black
rhinoceros range polygons (1987) have been moved by random directions

and distances. The black rhinoceros range has continued to shrink since
1987 across most of Africa, but has expanded locally in Zambia, South
Africa, and Namibia through recent reintroductions, and the most current
range polygons are not shown because of the recent poaching pressure
on the rhinoceros. Photo Credits: Elephant and hippopotamus (K. Everatt),
rhinoceros (G. Kerley).

Fig. 4. Proximate threats faced by large herbivores globally. Threats
faced by each species were categorized using information in the IUCN
Red List species fact sheets. The total adds up to more than 100% because
each large herbivore species may have more than one existing threat.

R E V I EW
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decreasing species, except that birds have more decreasing species
in the temperate zones. Third, mammals and birds have patterns of
decreasing species quite distinct from those of reptiles and amphib-
ians (Figs. 2 and 3), given that the latter are rarer in the northern and
southern temperate and subpolar regions (both are essentially absent
from the Arctic and are missing from the Antarctic). Fourth, reptiles

and amphibians clearly differ from each other in regions where de-
creasing species are concentrated. For example, there are more de-
creasing reptiles in the Eurasian and African continents, and more
decreasing amphibians in the Americas.
There is also great variation in the total population size and

geographic ranges among individual species. Although there is no

Fig. 2. Global distribution of terrestrial vertebrate species according to IUCN (28). (Left) Global distribution of species richness as indicated by number of species
in each 10,000-km2 quadrat. (Center) Absolute number of decreasing species per quadrat. (Right) Percentage of species that are suffering population losses in
relation to total species richness per quadrat. The maps highlight that regions of known high species richness harbor large absolute numbers of species expe-
riencing high levels of decline and population loss (particularly evident in the Amazon, the central African region, and south/southeast Asia), whereas the
proportion of decreasing species per quadrat shows a strong high-latitude and Saharan Africa signal. In addition, there are several centers of population decline in
both absolute and relative terms (Borneo, for example).

Ceballos et al. PNAS Early Edition | 3 of 8
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gibbon (Nomascus hainanus), to many millions of individuals in
decreasing common species such as the barn swallow (Hirundo
rustica). Similarly, the smallest ranges (i.e., <1 km2) are seen in
species such as the Carrizal seedeater (Amaurospiza carrizalensis)
from Venezuela and Herrera’s false coral snake (Lampropeltis
herrerae) from Mexico, both denizens of tiny islands. The largest
ranges are hundreds of thousands of square kilometers, as in
the bush dog (Speothos venaticus) from South America and the
common lizard (Zootoca vivipara) from Eurasia. The sum of
the 10,000-km2 quadrats representing the current ranges of the
8,851 decreasing vertebrate species is 1,350,876 quadrats. A highly
conservative estimate would indicate a similar number of local
populations facing extinction. This is, of course, a very rough es-
timate of the total number of populations, as the number of
populations of a decreasing species in each quadrat largely de-
pends, aside from suitable habitat distribution within the quadrat,
on animal body mass and trophic position (e.g., ref. 34). The as-
sumption of one population per 10,000 km2 might seem very con-
servative, as this area could accommodate many populations of
small animals (e.g., 0.1-kg rodents), most of which could have been
extirpated. However, 10,000 km2 may not be sufficient for, or can
barely accommodate a viable population of large carnivores (say a
330-kg Siberian tiger; ref. 34). Nonetheless, our results provide
evidence of the extremely large numbers of vertebrate populations
facing extinction, compared with the number of species.

Proportion of Vertebrate Species Decreasing. The proportion of
decreasing vertebrates shows that there are areas across the planet
with high concentrations of decreasing species in all vertebrates
and regions with high proportions of decreasing species of a par-
ticular group (Figs. 2, 3, and 5). For example, in mammals, the
highest percentage of decreasing species is concentrated in tropical
regions, mostly in the Neotropics and Southeast Asia, whereas in
reptiles, the proportional decline concentrates almost exclusively in
Madagascar. Decreasing amphibians are prominent in Mexico,
Central America, the northern Andes, and Brazil’s Atlantic forest
in the Americas; West Africa and Madagascar in Africa; and India
and Southeast Asia, including Indonesia and Philippines in Asia–
Southeast Asia. Finally, decreasing species of birds are found over
large regions of all continents (Fig. 2).

Roughly a third (8,851/27,600) of all land vertebrate species
examined are experiencing declines and local population losses of
a considerable magnitude (Figs. 2–4). Such proportion of de-
creasing species varies, depending on the taxonomic group, from
30% or more in the case of mammals, birds, and reptiles, to 15%
in the case of amphibians. Furthermore, of the decreasing species,
many are now considered endangered (Fig. 4). Beyond that,
roughly 30% of all decreasing species are still sufficiently common
that they are considered of “low concern” by IUCN, rather than
“endangered.” That so many common species are decreasing is a
strong sign of the seriousness of the overall contemporary bi-
ological extinction episode.
In our 10,000-km2 quadrats, the proportion of decreasing

species ranges from less than 10% to more than 50% (Fig. 2). The
geographic distributions of absolute (i.e., number) and relative
(i.e., percentage) of decreasing species is contrasting. Whereas
tropical regions have larger numbers of decreasing species, as
expected, given their higher species richness, their corresponding
proportions are relatively low. In contrast, temperate regions tend
to have similar or higher proportions of decreasing species, a trend
dramatically prominent in the case of reptiles.

Local Population Extinctions in Mammals. Our most detailed data
allow comparison of historic and present geographic range of a
sample of 177 mammal species (Figs. 5 and 6). Most of the
177 mammal species we sampled have lost more than 40% of their
geographic ranges in historic times, and almost half have lost more
than 80% of their ranges in the period ∼1900–2015. At the con-
tinental and subcontinental level, some patterns become evident
(Fig. 5). The predominant category of range contraction is ≥80%
in Africa (56% of the sampled mammal species), Asia (75% of the
species), Australia (60% of the species), and Europe (40% of the
species). In the Americas, range contractions are less marked but
still considerable: 22% of the species in North America and 17%
of the species in South America have experienced range contrac-
tions of at least 80%. Nevertheless, 50% of the species in North
America and 28% of the species in South America have experi-
enced a range contraction of 41% or more.
The comparison of the 1900–2015 geographic ranges showed

that the 177 species of mammals have disappeared from 58,000
grid cells. On the assumption that on average each of the 10,000-km2

occupied quadrats held a single population of the species found
within it, this implies that roughly 58,000 populations of the
177 mammals we examined have gone extinct. Consider the
following emblematic cases: The lion (Panthera leo) was historically
distributed over most of Africa, southern Europe, and the Middle

Fig. 4. The percentage of decreasing species classified by IUCN as “endangered”
(including “critically endangered,” “endangered,” “vulnerable,” and “near-
threatened”) or “low concern” (including “low concern” and “data-deficient”)
in terrestrial vertebrates. This figure emphasizes that even species that have not
yet been classified as endangered (roughly 30% in the case of all vertebrates)
are declining. This situation is exacerbated in the case of birds, for which close
to 55% of the decreasing species are still classified as “low concern.”

Fig. 5. The percentage of species of land mammals from five major conti-
nents/subcontinents and the entire globe undergoing different degrees (in
percentage) of decline in the period ∼1900–2015. Considering the sampled
species globally, 56% of them have lost more than 60% of their range, a
pattern that is generally consistent in Africa, Asia, Australia, and Europe,
whereas in South America and North America, 35–40% of the species have
experienced range contractions of only 20% or less. (See text for details.)
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gibbon (Nomascus hainanus), to many millions of individuals in
decreasing common species such as the barn swallow (Hirundo
rustica). Similarly, the smallest ranges (i.e., <1 km2) are seen in
species such as the Carrizal seedeater (Amaurospiza carrizalensis)
from Venezuela and Herrera’s false coral snake (Lampropeltis
herrerae) from Mexico, both denizens of tiny islands. The largest
ranges are hundreds of thousands of square kilometers, as in
the bush dog (Speothos venaticus) from South America and the
common lizard (Zootoca vivipara) from Eurasia. The sum of
the 10,000-km2 quadrats representing the current ranges of the
8,851 decreasing vertebrate species is 1,350,876 quadrats. A highly
conservative estimate would indicate a similar number of local
populations facing extinction. This is, of course, a very rough es-
timate of the total number of populations, as the number of
populations of a decreasing species in each quadrat largely de-
pends, aside from suitable habitat distribution within the quadrat,
on animal body mass and trophic position (e.g., ref. 34). The as-
sumption of one population per 10,000 km2 might seem very con-
servative, as this area could accommodate many populations of
small animals (e.g., 0.1-kg rodents), most of which could have been
extirpated. However, 10,000 km2 may not be sufficient for, or can
barely accommodate a viable population of large carnivores (say a
330-kg Siberian tiger; ref. 34). Nonetheless, our results provide
evidence of the extremely large numbers of vertebrate populations
facing extinction, compared with the number of species.

Proportion of Vertebrate Species Decreasing. The proportion of
decreasing vertebrates shows that there are areas across the planet
with high concentrations of decreasing species in all vertebrates
and regions with high proportions of decreasing species of a par-
ticular group (Figs. 2, 3, and 5). For example, in mammals, the
highest percentage of decreasing species is concentrated in tropical
regions, mostly in the Neotropics and Southeast Asia, whereas in
reptiles, the proportional decline concentrates almost exclusively in
Madagascar. Decreasing amphibians are prominent in Mexico,
Central America, the northern Andes, and Brazil’s Atlantic forest
in the Americas; West Africa and Madagascar in Africa; and India
and Southeast Asia, including Indonesia and Philippines in Asia–
Southeast Asia. Finally, decreasing species of birds are found over
large regions of all continents (Fig. 2).

Roughly a third (8,851/27,600) of all land vertebrate species
examined are experiencing declines and local population losses of
a considerable magnitude (Figs. 2–4). Such proportion of de-
creasing species varies, depending on the taxonomic group, from
30% or more in the case of mammals, birds, and reptiles, to 15%
in the case of amphibians. Furthermore, of the decreasing species,
many are now considered endangered (Fig. 4). Beyond that,
roughly 30% of all decreasing species are still sufficiently common
that they are considered of “low concern” by IUCN, rather than
“endangered.” That so many common species are decreasing is a
strong sign of the seriousness of the overall contemporary bi-
ological extinction episode.
In our 10,000-km2 quadrats, the proportion of decreasing

species ranges from less than 10% to more than 50% (Fig. 2). The
geographic distributions of absolute (i.e., number) and relative
(i.e., percentage) of decreasing species is contrasting. Whereas
tropical regions have larger numbers of decreasing species, as
expected, given their higher species richness, their corresponding
proportions are relatively low. In contrast, temperate regions tend
to have similar or higher proportions of decreasing species, a trend
dramatically prominent in the case of reptiles.

Local Population Extinctions in Mammals. Our most detailed data
allow comparison of historic and present geographic range of a
sample of 177 mammal species (Figs. 5 and 6). Most of the
177 mammal species we sampled have lost more than 40% of their
geographic ranges in historic times, and almost half have lost more
than 80% of their ranges in the period ∼1900–2015. At the con-
tinental and subcontinental level, some patterns become evident
(Fig. 5). The predominant category of range contraction is ≥80%
in Africa (56% of the sampled mammal species), Asia (75% of the
species), Australia (60% of the species), and Europe (40% of the
species). In the Americas, range contractions are less marked but
still considerable: 22% of the species in North America and 17%
of the species in South America have experienced range contrac-
tions of at least 80%. Nevertheless, 50% of the species in North
America and 28% of the species in South America have experi-
enced a range contraction of 41% or more.
The comparison of the 1900–2015 geographic ranges showed

that the 177 species of mammals have disappeared from 58,000
grid cells. On the assumption that on average each of the 10,000-km2

occupied quadrats held a single population of the species found
within it, this implies that roughly 58,000 populations of the
177 mammals we examined have gone extinct. Consider the
following emblematic cases: The lion (Panthera leo) was historically
distributed over most of Africa, southern Europe, and the Middle

Fig. 4. The percentage of decreasing species classified by IUCN as “endangered”
(including “critically endangered,” “endangered,” “vulnerable,” and “near-
threatened”) or “low concern” (including “low concern” and “data-deficient”)
in terrestrial vertebrates. This figure emphasizes that even species that have not
yet been classified as endangered (roughly 30% in the case of all vertebrates)
are declining. This situation is exacerbated in the case of birds, for which close
to 55% of the decreasing species are still classified as “low concern.”

Fig. 5. The percentage of species of land mammals from five major conti-
nents/subcontinents and the entire globe undergoing different degrees (in
percentage) of decline in the period ∼1900–2015. Considering the sampled
species globally, 56% of them have lost more than 60% of their range, a
pattern that is generally consistent in Africa, Asia, Australia, and Europe,
whereas in South America and North America, 35–40% of the species have
experienced range contractions of only 20% or less. (See text for details.)
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gibbon (Nomascus hainanus), to many millions of individuals in
decreasing common species such as the barn swallow (Hirundo
rustica). Similarly, the smallest ranges (i.e., <1 km2) are seen in
species such as the Carrizal seedeater (Amaurospiza carrizalensis)
from Venezuela and Herrera’s false coral snake (Lampropeltis
herrerae) from Mexico, both denizens of tiny islands. The largest
ranges are hundreds of thousands of square kilometers, as in
the bush dog (Speothos venaticus) from South America and the
common lizard (Zootoca vivipara) from Eurasia. The sum of
the 10,000-km2 quadrats representing the current ranges of the
8,851 decreasing vertebrate species is 1,350,876 quadrats. A highly
conservative estimate would indicate a similar number of local
populations facing extinction. This is, of course, a very rough es-
timate of the total number of populations, as the number of
populations of a decreasing species in each quadrat largely de-
pends, aside from suitable habitat distribution within the quadrat,
on animal body mass and trophic position (e.g., ref. 34). The as-
sumption of one population per 10,000 km2 might seem very con-
servative, as this area could accommodate many populations of
small animals (e.g., 0.1-kg rodents), most of which could have been
extirpated. However, 10,000 km2 may not be sufficient for, or can
barely accommodate a viable population of large carnivores (say a
330-kg Siberian tiger; ref. 34). Nonetheless, our results provide
evidence of the extremely large numbers of vertebrate populations
facing extinction, compared with the number of species.

Proportion of Vertebrate Species Decreasing. The proportion of
decreasing vertebrates shows that there are areas across the planet
with high concentrations of decreasing species in all vertebrates
and regions with high proportions of decreasing species of a par-
ticular group (Figs. 2, 3, and 5). For example, in mammals, the
highest percentage of decreasing species is concentrated in tropical
regions, mostly in the Neotropics and Southeast Asia, whereas in
reptiles, the proportional decline concentrates almost exclusively in
Madagascar. Decreasing amphibians are prominent in Mexico,
Central America, the northern Andes, and Brazil’s Atlantic forest
in the Americas; West Africa and Madagascar in Africa; and India
and Southeast Asia, including Indonesia and Philippines in Asia–
Southeast Asia. Finally, decreasing species of birds are found over
large regions of all continents (Fig. 2).

Roughly a third (8,851/27,600) of all land vertebrate species
examined are experiencing declines and local population losses of
a considerable magnitude (Figs. 2–4). Such proportion of de-
creasing species varies, depending on the taxonomic group, from
30% or more in the case of mammals, birds, and reptiles, to 15%
in the case of amphibians. Furthermore, of the decreasing species,
many are now considered endangered (Fig. 4). Beyond that,
roughly 30% of all decreasing species are still sufficiently common
that they are considered of “low concern” by IUCN, rather than
“endangered.” That so many common species are decreasing is a
strong sign of the seriousness of the overall contemporary bi-
ological extinction episode.
In our 10,000-km2 quadrats, the proportion of decreasing

species ranges from less than 10% to more than 50% (Fig. 2). The
geographic distributions of absolute (i.e., number) and relative
(i.e., percentage) of decreasing species is contrasting. Whereas
tropical regions have larger numbers of decreasing species, as
expected, given their higher species richness, their corresponding
proportions are relatively low. In contrast, temperate regions tend
to have similar or higher proportions of decreasing species, a trend
dramatically prominent in the case of reptiles.

Local Population Extinctions in Mammals. Our most detailed data
allow comparison of historic and present geographic range of a
sample of 177 mammal species (Figs. 5 and 6). Most of the
177 mammal species we sampled have lost more than 40% of their
geographic ranges in historic times, and almost half have lost more
than 80% of their ranges in the period ∼1900–2015. At the con-
tinental and subcontinental level, some patterns become evident
(Fig. 5). The predominant category of range contraction is ≥80%
in Africa (56% of the sampled mammal species), Asia (75% of the
species), Australia (60% of the species), and Europe (40% of the
species). In the Americas, range contractions are less marked but
still considerable: 22% of the species in North America and 17%
of the species in South America have experienced range contrac-
tions of at least 80%. Nevertheless, 50% of the species in North
America and 28% of the species in South America have experi-
enced a range contraction of 41% or more.
The comparison of the 1900–2015 geographic ranges showed

that the 177 species of mammals have disappeared from 58,000
grid cells. On the assumption that on average each of the 10,000-km2

occupied quadrats held a single population of the species found
within it, this implies that roughly 58,000 populations of the
177 mammals we examined have gone extinct. Consider the
following emblematic cases: The lion (Panthera leo) was historically
distributed over most of Africa, southern Europe, and the Middle

Fig. 4. The percentage of decreasing species classified by IUCN as “endangered”
(including “critically endangered,” “endangered,” “vulnerable,” and “near-
threatened”) or “low concern” (including “low concern” and “data-deficient”)
in terrestrial vertebrates. This figure emphasizes that even species that have not
yet been classified as endangered (roughly 30% in the case of all vertebrates)
are declining. This situation is exacerbated in the case of birds, for which close
to 55% of the decreasing species are still classified as “low concern.”

Fig. 5. The percentage of species of land mammals from five major conti-
nents/subcontinents and the entire globe undergoing different degrees (in
percentage) of decline in the period ∼1900–2015. Considering the sampled
species globally, 56% of them have lost more than 60% of their range, a
pattern that is generally consistent in Africa, Asia, Australia, and Europe,
whereas in South America and North America, 35–40% of the species have
experienced range contractions of only 20% or less. (See text for details.)
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tropical mammals than for temperate ones (36).
However, increasingly sophisticated approaches
help to predict which species are likely to be at
risk and to map latent extinction risk (38), hold-
ing great promise both for managing defauna-
tion and identifying likely patterns of ecological
impact (39). For instance, large-bodied animals
with large home ranges often play specific roles
in connecting ecosystems and transferring en-
ergy between them (40). Similarly, species with
life history characteristics that make them
robust to disturbance may be particularly com-
petent at carrying zoonotic disease and therefore
especially important at driving disease emergence
(41, 42).
The relatively well-established pattern of cor-

relation between body size and risk in mammals
creates a predictable size-selective defaunation
gradient (Fig. 3) (19, 36, 43). For instance, there
are strong differences in body mass distribu-
tions among mammals that (i) became extinct
in the Pleistocene [<50,000 years before the
present (B.P.)], (ii) went recently extinct (<5000
years B.P., Late Holocene and Anthropocene),
(iii) are currently threatened with extinction (IUCN

category “threatened” and above), and (iv) ex-
tant species not currently threatened (Fig. 3),
all showing greater vulnerability of larger-
bodied species. The myriad consequences of
such differential defaunation have been quanti-
fied via the experimental manipulation of the
large wildlife in an African savanna (Fig. 4
and table S3), revealing substantial effects on
biodiversity, ecological processes, and ecosystem
functioning.

Multiple unaddressed drivers of defaunation

The long-established major proximate drivers
of wildlife population decline and extinction in
terrestrial ecosystems—namely, overexploitation,
habitat destruction, and impacts from invasive
species—remain pervasive (18). None of these ma-
jor drivers have been effectively mitigated at the
global scale (14, 18). Rather, all show increasing
trajectories in recent decades (14). Moreover, sev-
eral newer threats have recently emerged, most
notably anthropogenic climate disruption, which
will likely soon compete with habitat loss as the
most important driver of defaunation (44). For
example, ~20% of the landbirds in the western

hemisphere are predicted to go extinct because
of climate change by 2100 (45). Disease, primarily
involving human introduced pathogens, is also a
major and growing threat (46).
Although most declining species are affected

by multiple stressors, we still have a poor under-
standing of the complex ways in which these
drivers interact and of feedback loops that may
exist (7, 11). Several examples of interactions are
alreadywell documented. For example, fragmenta-
tion increases accessibility to humans, compound-
ing threats of reduced habitat and exploitation
(47). Similarly, land-use change is making it diffi-
cult for animals to expand their distributions into
areas made suitable by climate change (25, 48).
Feedbacks among these and other drivers seem
more likely to amplify the effects of defaunation
than to dampen them (11).

Consequences of defaunation

Because animal loss represents a major change
in biodiversity, it is likely to have important ef-
fects on ecosystem functioning. A recent meta-
analyses of biodiversity-ecosystem function studies
suggests that the impact of biodiversity losses
on ecosystem functions is comparable in scale
with that of other global changes (such as pollu-
tion and nutrient deposition) (9). However, most
efforts to quantify this relationship have focused
largely on effects of reduced producer diversity,
which may typically have much lower func-
tional impacts than does consumer loss (49, 50).
Efforts to quantify effects of changes in animal
diversity on ecosystem function, particularly ter-
restrial vertebrate diversity, remain more lim-
ited (19, 51).

Impacts on ecosystem functions
and services

We examined several ecosystem functions and
services for which the impacts of defaunation
have been documented that are either a direct
result of anthropogenic extirpation of service-
providing animals or occur indirectly through
cascading effects (Fig. 5).

Pollination

Insect pollination, needed for 75% of all the
world’s food crops, is estimated to be worth
~10% of the economic value of the world’s en-
tire food supply (52). Pollinators appear to be
strongly declining globally in both abundance
and diversity (53). Declines in insect pollinator
diversity in Northern Europe in the past 30
years have, for example, been linked to strong
declines in relative abundance of plant species
reliant on those pollinators (54). Similarly, de-
clines in bird pollinators in New Zealand led to
strong pollen limitation, ultimately reducing
seed production and population regeneration
(Fig. 5H) (55).

Pest control

Observational and experimental studies show
that declines in small vertebrates frequently
lead tomultitrophic cascades, affecting herbivore
abundance, plant damage, and plant biomass (56).
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urgently needed to understand the mechanisms
and context-dependence of defaunation-disease
relationships in order to identify how defauna-
tion will affect human disease.

Impacts on evolutionary patterns

The effects of defaunation appear not to be
merely proximally important to the ecology of
affected species and systems but also to have
evolutionary consequences. Several studies have
detected rapid evolutionary changes in morphol-
ogy or life history of short-lived organisms (72) or
human-exploited species (73). Because defauna-
tion of vertebrates often selects on body size, and
smaller individuals are often unable to replace
fully the ecological services their larger counter-
parts provide, there is strongpotential for cascading
effects that result from changing body-size dis-
tributions (74). Still poorly studied are the indirect
evolutionary effects of defaunation on other spe-
cies, not directly affected by human defaunation.
For example, changes in abundance or compo-
sition of pollinators or seed dispersers can cause
rapid evolution in plantmating systems and seed
morphology (75, 76). There is a pressing need to

understand the ubiquity and importance of such
“evolutionary cascades” (77).

Synthesis and ways forward

This Review indicates that a widespread and per-
vasive defaunation crisis, with far-reaching con-
sequences, is upon us. These consequences have
been better recognized in the case of large mam-
mals (78, 79). Yet, defaunation is affecting smaller
and less charismatic fauna in similar ways. On-
going declines in populations of animals such as
nematodes, beetles, or bats are considerably less
evident to humans yet arguably are more func-
tionally important. Improved monitoring and
study of such taxa, particularly invertebrates,
will be critical to advance our understanding of
defaunation. Ironically, the cryptic nature of
defaunation has strong potential to soon become
very noncryptic, rivaling the impact ofmany other
forms of global change in terms of loss of eco-
system services essential for human well-being.
Although extinction remains an important evo-

lutionary impact on our planet and is a powerful
social conservation motivator, we emphasize that
defaunation is about much more than species

loss. Indeed, the effects of defaunation will be
much less about the loss of absolute diversity
than about local shifts in species compositions
and functional groups within a community (80).
Focusing on changes in diversity metrics is thus
unlikely to be effective for maintaining adequate
ecological function, and we need to focus on pre-
dicting the systematic patterns of winners and
losers in the Anthropocene and identify the traits
that characterize them because this will provide
information on the patterns and the links to
function that we can then act on.
Cumulatively, systematic defaunation clearly

threatens to fundamentally alter basic ecological
functions and is contributing to push us toward
global-scale “tipping points” from which we may
not be able to return (7). Yet despite the dramatic
rates of defaunation currently being observed,
there is stillmuch opportunity for action.Wemust
more meaningfully address immediate drivers of
defaunation: Mitigation of animal overexploita-
tion and land-use change are two feasible, imme-
diate actions that can be taken (44). These actions
can also buy necessary time to address the other
critical driver, anthropogenic climate disruption.
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Fig. 5. Consequences of defaunation on ecosystem functioning and services. Changes in animal abundance from low (blue, L) to high (red, H) within a
region have been shown to affect a wide range of ecological processes and services (19), including (A) seed dispersal (flying foxes), (B) litter respiration and
decomposition (seabirds), (C) carrion removal (vultures), (D) herbivory (largemammals), (E) water quality and stream restoration (amphibians), (F) trampling of
seedlings (mammals), (G) dung removal (dung beetles), (H) pollination and plant recruitment (birds), (I) carbon cycling (nematodes), and (J) soil erosion and
cattle fodder (prairie dogs).

(Dirzo et al. 2014)

DEFAUNATION AFFECTS ECOLOGICAL PROCESSES
Omnipresent, diverse cascading effects

Low (    ) vs. High (    ) animal abundance



DEFAUNACION	EN	EL	ANTROPOCENO

Dos	temas de	interés:
A.		Patrones: Escala,	magnitud,	variación interspecífica
1.	Declines	en abundancia local
2.	Contraccion del	rango:	extinción de	poblaciones
3.	Extinciones globales

B.	Consecuencias en ecosistemas:	procesos/servicios
1.	Estructura y	diversidad de	la	selva tropical	(México)	
2.	Ciclaje de	nutrientes,	cadenas tróficas (Atolón Palmyra)
3.	Regulación de	riesgos de	zoonosis	(savanas de	Africa)



Ejemplo
Neotropical
(Los	Tuxtlas,
Mexico)

(Dirzo & García 1992;
Mendoza & Dirzo, 2003)
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HERBIVORIA	POR	MAMIFEROS
Comparación:	Defaunado (				)	e	Intacto (				)	

Los 
Tuxtlas

Montes 
Azules



Plántulas
1

Brinzales (0.5-1.5 m)

General

Montes Azules

Plantas     Hojas

29.0        30.5

30.0        24.0

29.3        27.2

Los Tuxtlas

% plantas/hojas c/ daño por mamíferos, 1991
(Plantas en parcelas permanentes)

(Dirzo and Miranda, 1992)

Planats Hojas

0              0

0              0

0              0

MASTO	HERBIVORIA

Extinción local	de	la	herbivoría!



Predicción:	Cambios en	estructura/diversidad del	sotobosque



ʎ=1.0291
(2012)

ʎ=1.0001
(1975)

(Martínez- Ramos et al. 2016.)

Astrocaryum mexicanum en el sotobosque de LT



ʎ=1.0291
(2012)

ʎ=1.0001
(1975)

(Martínez-Ramos, et al. 2016.)

Astrocaryum mexicanum domina el sotobosque defaunado



(Martínez, Ortiz, Dirzo,
Piñero, Sarukhán,
2016)

Cascading
consequences 

on the 
plant community

Tallos

Especies

Diversidad



- Efectos crípticos de	la	defaunación
incluso dentro de	reservas!

- Extinción local	de	procesos ecológicos

- Cambios dramáticos en	el	sotobosque:	
reducción de	diversidad de	plantas

- Una	selva es más que	sus plantas!

CONCLUSION	DEFAUNACION-RATIZACION
Y	DIVERSIDAD	DE	LA	SELVA	TROPICAL



DEFAUNACION	EN	EL	ANTROPOCENO

Dos	temas de	interés:

A.		Patrones: Escala,	magnitud,	variación interspecífica
1.	Declines	en abundancia local
2.	Contraccion del	rango:	extinción de	poblaciones
3.	Extinciones globales

B.	Consecuencias sobre ecosistemas:	procesos y	servicios
1.	Estructura y	diversidad de	la	selva tropical	(México)	
2.	Ciclaje de	nutrientes,	cadenas tróficas (Atolón Palmyra)
3.	Regulación de	riesgos de	zoonosis	(savanas de	Africa)



Palmyra	Atoll,	Central	Pacific

Native	forest

Marine	bird	colonies



(Young	et	al.,	2011) Preference–Happy!

Poblaciones de	aves marinas:	Uso de	árboles nativos
(Palmyra Atoll, Central Pacific)



Cocos	nucifera

Defaunación:	Proliferación de	invasoras
(Palmyra Atoll, Central Pacific)

Bosque	nativo
decline/extinction

(Young	et	al.,	2011) Preferencia–Feliz!



Cocos	nucifera

Aversión!

Aves	marinas	nativas
declive/co-extinción

(Young	et	al.,	2011) Preferencia–Feliz!

Defaunación:	Proliferación de	invasoras
(Palmyra Atoll, Central Pacific)

Bosque	nativo
decline/extinction



Cocos	nucifera

Aversion!

Rattus
rattus (Young	et	al.,	2011) Preferencia–Feliz!

Aversión!

Aves	marinas	nativas
declive/co-extinción

Defaunación:	Proliferación de	invasoras
(Palmyra Atoll, Central Pacific)

Bosque	nativo
decline/extinction



Aves marinas decaen con la abundancia de Cocos
Un “experimento natural” en Palmyra!
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Defaunación de aves: Efectos cascada en el ecosistema

Native	forest	(baseline)

(McCauley	et		al.,	2012;	Young	et	al.,	2011;	Young	&	Dirzo,	2012)
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Native	forest
Palm	forest

(McCauley	et		al.,	2012;	Young	et	al.,	2011;	Young	&	Dirzo,	2012)

5X

5X

27X 4X Co-E

Gu
an

o!

Defaunación de aves: Efectos cascada en el ecosistema



• Invasión de	Cocos	à extinción de	plantas de	
bosque nativo

• Co-extinción de	aves marinas

• Efectos en cascada llevan a	la	co-extinción de	
diversas interacciones bióticas y	abióticas

• Efectos sobre procesos en tierra y	mar!	
(desde aves a	mantarrayas)

INVASION	DE	COCOS-RATIZACION
EN	SISTEMAS	DE	ISLAS



DEFAUNACION	EN	EL	ANTROPOCENO

Dos	temas de	interés:

A.		Patrones: Escala,	magnitud,	variación interspecífica
1.	Declines	en abundancia local
2.	Contraccion del	rango:	extinción de	poblaciones
3.	Extinciones globales

B.	Consecuencias sobre ecosistemas:	procesos y	servicios
1.	Estructura y	diversidad de	la	selva tropical	(México)	
2.	Ciclaje de	nutrientes,	cadenas tróficas (Atolón Palmyra)
3.	Regulación de	riesgos de	zoonosis	(savanas de	Africa)



Los	ecosistemas sanos aportan servicios

Regulación	de	riesgos
a	la	salud	via	megafauna?



EcoServicios de	la	fauna?
Tiene que ver con	la	salud humana?

Emerging Infectious Disease Risk (Jones et al 
2010)

Plague Risk
(Neerinckx et al 2010)



Hipótesis:	Una	cascada de	defaunación



Enfoque I:	Exclusiones experimentales
(Mpala Research	Station,	Kenya:	KLEE)

Acacias, pastos, arbustos
Reducción de dispersion de semillas
à Parches densos de semillas

“Defaunado” Testigo

(T. Young, 1998)



Reserva protegida Adyacente, no protegida

Barreras físicas
(río, etc.)

Enfoque 2:	Sitios en paisajes del	mundo real
Paired	sites:	reserves	and	adjacent	anthropic	sites



Muestreos de	vegetación,	foto-trampas,	excretas



Programa de	captura de	roedores (N=2500)
De	cada animal….

Ectoparasitos…
Sangre…

Pelo…

Morfometria…

Heces…
Orina…

Aretes…



Extracción de	ADN	(sangre y	pulgas)
Análisis molecular:	patógenos (CDC)



• Bartonella spp
• Borellia recurrentis
• Anaplasma
• Theileria
• Coxiella

• Hepatozoon
• Rickettsia	africae
• Trypanosoma	sp.
• Leishmania sp.
• Orthopox virus
• Yersinia	pestis

Extracción	de	ADN	(sangre	y	pulgas)
Análisis	molecular:	patógenos	(CDC)



Resultados inciales en sitios experimentales

Large wildlife 
removed

Large wildlife 
present
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Un	ejemplo de	Ratización/riesgo de	zoonosis—Bartonellosis
Sitios experimentales—Saccostomus mearnsei

(Young et	al.	2014)



(Young et	al.	2014)

Un	ejemplo de	Ratización/riesgo de	zoonosis—Bartonellosis
Sitios experimentales—Saccostomus mearnsei



(Young et	al.2014)

Un	ejemplo de	Ratización/riesgo de	zoonosis—Bartonellosis
Sitios experimentales—Saccostomus mearnsei
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Roedores en parcelas experimentales:	efectos marcados
Efectos en sitios antrópicos:	más complejos

Mean	abundance	of	all	species



Efecto de	tipos de	perturbación (relativo a	sitios conservados)
#	animales infectados por 5	patógenos comunes

(Young et	al.	2017)

Cropland	systems Wildlife	removal Pastoral	systems

Borrelia Anaplasma Bartonella Theileria Hepatozoon

%
	c
ha
ng
e	
in
	#
	in
fe
ct
ed

	a
ni
m
al
s/
ha



• Exclusionesàdefaunación selectiva:	declive de	
megafauna,	ratización 2Xàriesgos	de	zoonosis	2X

• Defaunación y	uso de	la	tierra:	efectos más
impredecibles;	pastoralismo:	efecto compensatorio?	
Sinergia con	otros disturbios?	(en proceso)	

• Papel de	la	megafauna:	regulación de	riesgos de	
zoonosis;	y	otros servicios (ecoturismo)

• Pasos siguientes?	Trabajo en clínicas; Plan	de	
estudios similares en Latinoamérica

DEFAUNACION,	RATAS-RIESGOS	DE	ZOONOSIS



DISCUSION,
MENSAJES,
ACCIONES



Posible atenuar la	defaunación??

• Reducir/detener pérdida de	hábitats
• Controlar/detener sobre-explotación
• Promover trabajo multi-disciplinario
• Desarrollar programas de	refaunación



• Difunde el	valor	de	la	biodiversidad;	involucra a	
otr@s;	participa en la	ciencia ciudadana

• No	compres productos de	animales silvestres
• Apoya las	ANPs
• Bájale al	consumo de	carne
• Apoya líderes que	se	comprometan con	la	BD
• Contribuye a estabilizar la tasa de fertilidad

(empoderamiento de las mujeres!)
• Disfruta la	biodiversidad!

TU	QUE	PUEDES	HACER?



Not	only	wonderful	decoration	
of	the	planet—existence	value



• Interacción directa desde la	génesis

• Participación en proyectos:	eg,	Volumen 2	del	
Capital	Natural

• Finanaciamiento:	estudios de	defaunación en
México

• Actualmente en sabático:	Participación en
Programa SNMB,	el	estado de	la	fauna	y	su papel
en zoonosis	

RELACION	CON	CONABIO?



Reunión Grupo de	Trabajo SNMB/CONABIO,	Octubre,	2017

Sub-Proyecto	1:

Patrones de	incidencia bioacústica en México
en relación a:

- Riqueza biológica (especies)
- Reservas naturales (ANPs)
- Integridad ecológica (IE)	





Las	hipótesis:

Hipótesis 1:	El	papel de	la	riqueza de	especies
La	variación en la	distribución de	ADI	no	es independiente
de	la	distribución de	la	riqueza de	especies de	aves,	
anfibios,	reptiles,	mamíferos,	y	todos los vertebrados

Hipótesis 2:	El	papel de	las	reservas naturales
La	variación en la	distribución de	ADI	no	es independiente
de	la	presencia (y	extensión)	de	las	ANPs

Hipótesis 3:	El	papel del	ambiente abiótico
La	variación en la	distribución de	la	diversidad acustica no	
es independiente del	Indice de	Integridad Ecosistemica
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