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Perda de biodiversidade e 

doencas infecciosas
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Como o stress ambiental afeta doencas?
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Population impact of disease versus stress

NO DISEASE

DISEASE

P
ar

a
si

te
 m

o
rt

al
it

y
, 

(a
 +

 u
 +

 m
 +

 a
)

Susceptibility, (- q)

Slope = K

Lafferty and Holt 2003 Ecol Lett

Impacto da doenca ou stress na populacao



Population impact of disease versus stress

NO DISEASE

DISEASE

P
ar

a
si

te
 m

o
rt

al
it

y
, 

(a
 +

 u
 +

 m
 +

 a
)

Susceptibility, (- q)

Slope = K

Lafferty and Holt 2003 Ecol Lett

Impacto da doenca ou stress na populacao



Population impact of disease versus stress

NO DISEASE

DISEASE

P
a
ra

si
te

 m
o
rt

al
it

y
, 
(a

 +
 u

 +
 m

 +
 a

)

Susceptibility, (- q)

Lafferty and Holt 2003 Ecol Lett

Impacto da doenca ou stress na populacao



Population impact of disease versus stress

NO DISEASE

DISEASE

P
a
ra

si
te

 m
o
rt

al
it

y
, 
(a

 +
 u

 +
 m

 +
 a

)

Susceptibility, (- q)

Slope = K

Lafferty and Holt 2003 Ecol Lett

Impacto da doenca ou stress na populacao



Population impact of disease versus stress

NO DISEASE

DISEASE

P
a
ra

si
te

 m
o
rt

al
it

y
, 
(a

 +
 u

 +
 m

 +
 a

)

Susceptibility, (- q)

Lafferty and Holt 2003 Ecol Lett

Impacto da doenca ou stress na populacao



Has disease increased or 

decreased in the ocean?
As doencas estao aumentando 

no oceano?



% disease by host taxa. All wild, no duplicatesPorcentagem de doenca por tipo de hospedeiro.  Todos Selvagens, 

sem duplicacoes
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Lafferty et al 2004 Ecol. Appl.

Populacoes densas sofrem mais doencas
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Torchin, Lafferty et al 2003, Nature

Livrando-se de inimigos naturais(26 taxa)
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Amundsen and Kristoffersen. 1990, Can J. Fish 68:1187-1192
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Ransom A. Myers andﾊBoris WormNature 423, 280-283

Diminuicao global de peixes



QuickTime™ and a
 decompressor

are needed to see this picture.

Q
u
ic

k
T

im
e

™
 a

n
d
 a

 d
e
c
o

m
p

re
s
s
o

r
a

re
 n

e
e

d
e

d
 to

 s
e

e
 th

is
 p

ic
tu

re
.

QuickTime™ and a
 decompressor

are needed to see this  picture.

Sandin et al. 2008 PLoS1

K
ir
it
im

a
ti
  
  
T
a
b
u
a
e
ra

n
  
  
P

a
lm

y
ra

  
  
  
K

in
g
m

a
n

Recifes de coral e pescaria



QuickTime™ and a
 decompressor

are needed to see this picture.



QuickTime™ and a
 decompressor

are needed to see this picture.



QuickTime™ and a
 decompressor

are needed to see this picture.



QuickTime™ and a
 decompressor

are needed to see this picture.



QuickTime™ and a
 decompressor

are needed to see this picture.



QuickTime™ and a
H.264 decompressor

are needed to see this picture.



QuickTime™ and a
 decompressor

are needed to see this picture.



QuickTime™ and a
 decompressor

are needed to see this picture.



QuickTime™ and a
 decompressor

are needed to see this picture.



QuickTime™ and a
 decompressor

are needed to see this picture.



QuickTime™ and a
 decompressor

are needed to see this picture.



QuickTime™ and a
 decompressor

are needed to see this picture.



QuickTime™ and a
 decompressor

are needed to see this picture.



Palmyra Atoll Natl. Wildlife Refuge

Parasitos em peixes
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Teia alimentar com parasitos (amarelo)

Lafferty et al. 06 PNAS
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Sequencia temporal, video

•5 sec/min, 12 hrs/day, 14 days = 2000 clips

QuickTime™ and a
YUV420 codec decompressor

are needed to see this picture.
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Huspeni and Lafferty 2004.  Ecological Applications
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• Stress may increase or decrease disease

• Stress pode aumentar ou diminuir parasitas

• Increased susceptibility, increased parasite mortality, 
reduced host density

• Susceptibilidade aumentada, mortalidade de 
parasitas aumentada, densidade do hospedeiro 
diminuida

• Diseases have increased and decreased

• Doencas tem aumentado e diminuidoFishing reduces 
disease

• Pescaria diminui doencas

• Host diversity begets parasite diversity

• Diversidade de hospedeiro controla a diversidade de 
parasitas

Conclusions



Dawson et al. 2005 Phys Ecol.

Field Experiment: haematophagous flies and 

tree swallows.
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Temperature response

Climate projection

Martens et al. 1995



Hypothetical temperature-transmission relationships

Martens et al.  1997 Climate Change ** Tree 18 34-350 (2003)



Process-based model for 

changes in malaria

Thomas et al. 2004
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Peterson and Shaw 2003, IJP
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Covariates



Land-use change and malaria reduction in Britain

Kuhn et al. 2003 PNAS


