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Disentangling environmental change
and human health




Locating the Makira Watershed
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¢ 85% of all flora and fauna in Madagascar is endemic o the country
¢ 50% of floral diversity is found in the Makira watershed
e Lemurs and all native carnivores are endemic only to Madagascar



Sustainability results

The International Journal of Conservation, Pages 1107

Bushmeat hunting and use in the Makira Forest,
north-eastern Madagascar: a conservation and

livelihoods issue
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What are Ecosystem
Services?

tory services (1.e. pollination, pest
water and air purification, etc.)
ting services: (1.e. nutrient cycling,

7 production, seed dispersal, etc.)

il services: (1.e. intellectual/spiritual
tion, ecotourism, recreation etc.)
:mng services: (1.e. food, water,
aceuticals, and energy).

ted $16-54 trillion in value per year
nza et al. 1997)

Provisioning services Regulating services Cultural services
Products obtained from Benefits obtained from regulation Nonmaterial benefits obtained
ecosystems of ecosystem processes from ecosystems

Supporting services
Services necessary for the production of all other ecosystem services




Ecological Transition
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Increased capital,
Increased inequality
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Loss of natural insurance:
food, shelter, etc.




GLOBAL
COMMONS

- - 41
G o, M Y
3

A =
e o E ! 3 L,
R 1 S -y -
TR
p = N s | 3

'GOVERNMENT/ . 10cCAL

.| NATIONAL |  con _
INTERESTS | COMMUNITIES







BUSHMEAT AND
ECONOMIES

* The bushmeat trade is a local to global market that is
valued at billions of dollars per year




Biodiversity and Nutrition




Global Anemia Prevalence




Anthropometry & Clinical Work
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Benefits of wildlife consumption to child nutrition

in a biodiversity hotspot
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Antananarivo (101), Madagascar
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Terrestrial wildlife is the primary source of meat for hundreds of
millions of people throughout the developing world. Despite wide-
spread human reliance on wildlife for food, the impact of wildlife
depletion on human health remains poorly understood. Here we
studied a prospective longitudinal cohort of 77 preadolescent
children (under 12 y of age) in rural northeastern Madagascar and
show that consuming more wildlife was associated with signifi-
cantly higher hemoglobin concentrations. Our empirical models
demonstrate that removing access to wildlife would induce a 29%

developing countries (18). IDA is caused by the inadequate in-
take of iron-rich foods or excessive blood loss because of bleeding
or infectious discases, such as malaria or parasitic infections.
Our research examined how access to wildlife as a food source
affected the risk of anemia for a longitudinal cohort of 77 children
(Table S1) living in a remote area of the eastern rainforest in
Madagascar (Fig. S1), who were measured monthly from March
2008 to February 2009. The rural community where the study was
conducted relies heavily on local wildlife resources (Fig. S2). as do
more than 300 million people globally who are supported nutri-

increase in the numbers of children suffering from anemia and a

==0Observed hemoglobin distribution
==Hemoglobin distribution without wildlife
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Consequences of Anemia

e 78% increase in moderate mental
retardation

e Cognitive deficits have been shown to
persist 20 years into the future

¢ 25% increase in maternal & perinatal
mortality

¢ Anemic individuals transport 15% less
O, - reduced physical activity



Nutritional Importance of
Wildlife




Nutritional Importance of
Wildlife

Rich Households

Poor Households




Those most vulnerable,
are most affected

Inequitable effects of
income on health

® Predicted increase in anemia

Lowest Income Middle and Highest Income
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Medicinal Value of Wlldhfe




LETTER FROM CAMEROON

THE DOOMSDAY STRAIN

Can Natban Walfe throart the next AILE before it spreads?
BY MICHAEL SPECTER

ook up,” Nathan Wolfe barked.
1 didn't respond inmediately, so
the next ion came with an ol-
bow to the ribs: “T'ake your head out of
that map.” We were standing on the
side of “the road,” a dirt highway that
passes through the center of Min-
dourou, a dusty logging village in
southeastern Camerocon. Wolfe, the
director of Global Viral Forecasting,
and several colleagues were in the
widst of 3 ten-hour drive from the cap-
ital, Yaoundé, to a town called Ngails,
one of the many sites that G.VF. has

LR

established in the past decade to mon-
itor the emergence of deadly viruses
from the jungles of Central Africa. He
nodded toward a couple who had just
pulled up beside us on 2 Chinese mo-
torcycle. The driver wore fip-flops and
a red tracksuit Humu’ dressed
in & pale-blue shirt and 2 maiching pill-
box hat, looked as if she were on her
way to church. But that wasn't where
they were headed. Her right ann was

around the driver’s waist. In
her left, she clutched the lengthy tail of
s freshiy killed sgile mangsbey, 2 mon-

Wolfe's wonld comrisits of “bacteria, paravites, and virwes'; animal are “a finy bttle addendum.” P

80 THE NEW YORAES, CECEMMR 20 & 27, 2000

The growing field of
digital epidemiology
will attract more
students, health
officials and
resources than ever

before

THEWORLD IN 2011

Epidemic intelligence

n lune 201 | public-health officials will
Mlhm:.lwydlkﬁinm
diagnosin. Much will ensue.
Vhy.h\n-:l;nhnnm":
cine? How do mrv cases continue 10 grow!

At the same ume, 3 smail bat growing
number of sentsts will mark the anmiver-
sary i a different way. We will instead asic
“Why is June 2011 the 30-year anniversary
of ans’s discovery rather than its 40-, 50- or
60-year one?™

Tiuvu!ha the aips

?H qxuh:-a.t;l-
mmmusmmu
exposure to an infected animal, probably be-
canse he'd hunted or butchered it. Why did
take us some 80 years to discover it? Coald we
have stopped it before it spread globally?

During 2011 there will be viral outbreaks
in Africa and Asia These outhreaks will flare
up after viruses “spill over” from animals into
people with ocoupations such 25 hunting,
frming or working in bve-animal markets.
At least one of these outbreaks will spread
beyond the town it starts in, creating alarm

among ressdents, gitters in stockmarkets and 2
hﬂduﬁlm

As outbreaks continue in 201 1, public-
health officials will begin to think of them in a
different way. The idea that we must not only
respond to pandemics, but work o predict
and prevent them will move beyond 2 small
group of advocates and become 2 mainstay of
some of the world's kargest governments and
foundations. The world willl increasingly rec-
ognise that in the case of pandemics, as with
heart dincase 2nd cancer, an ounce of preven-
tion s worth a pound of care.

The march of globalisation will create
1 single -population of people on the
planet in more and more virses have

the potential to survive and thrive. Distant
will be the days when the solation of remote
villages imposed 3 natural quarantine on 3
nascent outbreak. From a virus's perspective,
there will be 2 aingle mass of humans, tightly
connected by air travel, with plenty of sus-
ceptible people to foel the fire of new piagnes,
whether natural, acodental or delsberate

the flow of data. In 2011 the growing
field af digital epsdemiology will attract more
students, officials and resources than
ever before. People in viral hotspots around
the workd will report suspicious haman and
animal deaths (often a ing sign of 3 com-
tng plagne) by mobale phones. data will

be posted to the web, instantly enniching the
data that came from traditional survaliance
systems and electronic medical records. Or-
mkm'lmm
patterns around the world,
mum_d-ummm
infectious discases. Still more creative early-
detection systems will begin o

bepin 1o pul topether
ing sites like Facebook and Twitter,
us to sev changing disease patterns before
make the MOrming news.

Novel laboratory approaches 1o the dis-
covery of new virases will emerge. The long-
awazited era of single molecule Dya sequencing
ﬂbﬁnh“mmmﬂum

like Pacific Bioscences, and with 3
bt of lnck this will improve the spead at which
we can recognise unknown bugs. At the cut-

edge, new studies of vims evolution and
zn housng uny cell cultures will mprove

has the potential Lo spread globally or is likely
10 fade away. The dscovery of new viruses will
make the move from univensitics © abors-

Tow ards a global immune system

In 2011 you may be among thase who will
watch 3 new blockbuster movie on 2 fright-
ening fichhional pandemic. But whether you
are 3 head of state wary of the political and
economic costs of 2 disease acmo
concerned by supply-chain and ﬂ'lp-
tion associated with the next pandemic, or
mwmwmunum
will have access w0 better, mare acourate and
rapudly available data on actual outbreaks. In

uwmmm

m—mﬂ:rﬁﬁﬁrﬁu
viral litening - posts with mternational news
feeds. text messages, social-networking and
search patterns to create 3 new form of epi-
dermic miellgence.
m’ﬂnmhnmm

mhhwﬁdm 1l will
mark the beginning of the development of 2
S g bckogiad et b
and respond to by threats they
o global. Although this will take years to

build fally, if successful it could make pan-
demic anniversanes 3 thing of the past. »



Zoonotic Disease Samplin
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Type of taboo Prevalence of Taboo
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Madagascar magpie robin
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Eastern woolly lemur
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Madagascan rousette

Malagasy coucal

Aye-aye

Sea turtle

White-fronted brown lemur
Ringtailed mongoose
Fosa

Eastern bamboo lemur

Red-bellied lemur



Successes

e Culture

e Religion .

® Gender Equ1ty \f

e Economics " ' : _ .‘ ) l“
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