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HE MARY VALLEY CATTLE STATION, a ramshackle collection

of buildings and trailers on the Cape York Peninsula about

100 miles inland from the Queensland coast, is home to one

of Australia’s largest colonies of bats. The bats are little red flying

foxes, a type of fruit bat, and there, in this remote sliver of the Out-

back, one can sometimes see five million of them, clustered upside

down and on top of each other, hanging in the trees.

Flving foxes are nomadic, which means they
maove unpredictably in accordance with food avail-
ahility, but the Mary Valley colony was said, even
by bat researchers, to be permanent. Cur crew
— consisting af myself, mv hushand, our ten-month
old son, an Australian veterinarian and ecologist,
and two feld technicians had made the seven-hour
drive from Cairns aver potholed, dusty, dirt tracks
because we were hoping to eliminate the risk of
a long journey with no bats at the end of it, and
because the enormous size of the colony would
miake it casier to catch large numbers of ressarch
subjects, After a quick stop at a spot marked on
the map as the nearest town (a general store), we
entered the station's property, passing several herds
of poor-looking cows, and pulled up to the trailers
where we'd be staying,

When we had divested the vehicles of food and
bat-handling equipment. we made our first foray
inta the bush. It didn't take long to Ggure out thar,
contrary to our information, all five million bats
were gone. Mary Valley is experiencing a multi-year
drought, and apparently it had finally driven the
little reds elsewhere in search of [pod, Nonethe-
less, we spent the next three days wandering over
reddish earth that was riven with tiny cracks Trom
hundred-degree heat, eccasionally stopping to rest
under trees too spindly to afford shade and sniffing
the parched air in case the bats had relocated some-
where out of sight but still in reach of our noses.

Eventually, we packed up and made another long
drive, ten hours south to the tny town of Chillagoe,
which felt positively bustling with its two restau-
rants, a store, and a post office, A park ranger in the
area assured us that the smallish (20,0080 animals)
colony of little reds was still around as of the day
w &£ Out.

Sure enough, at dusk on the evening we arrived,
we stood on a causewav that crossed a small stream
and watched the air slowly fill with dark shapes
until the whale sky was black with bats. We had a
perfect view of them dipping into the water for
i drink on the wing, then sparing up again, having
tanked up for their nightly foraging. There was just
enough light to see the flving foxes’ faces when they
swooped low overhead, and although T had seen
photographs, 1 wasn't prepared for how eerily these
animals resemble a hybrid of human, dog. and gar-
poyle, My hushand stood right beside me holding
our apprehensive-looking son but we could hardly
communicate over the chatter of vocalizations and
the whoosh of wings, We didn't mind, though,
because the din created a perfect excuse to admire
in silence the half-ugly, half-fanrastically beautiful
elegance of bats,

Just before dawn, when the flving foxes had
returned to their roosts and were hanging upside
down with their sharp little faces entirely cloaked
in their wings, it was easy to see how the myth of
Count Dracula, his cape draped across his face in
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imitation of this bat gesture, had come into being,
In contrast to western associations of bats as har-
bingers of evil, many indigenous Australasian cul-
tures honor, as well as hunt and eat, therm.

[n Movember 2003 1 traveled to Australia to
ohserve and participate in a research project whose
goal is to understand the relationships between
flying foxes, humans, landscape-scale ecological
changes, and the myriad of viruses to which fly-
ing foxes play host. Of these viruses, four that are
grouped in their own genus, Henipavirus, are of
particular interest.

Flying foxes belong to the order Chirgpiera,
which means “hand-winged,” a description that
succinctly describes the bizarre body structure of
the world’s only flying mammals, There are about
65 species of flying foxes, the largest bats in the
world, scattered throughout Australasia, South and
Southeast Asia, the Pacific islands, and the islands
off East Africa. Many species of flying fox are in
decline, and several are already extinct.

The flying fox work. known to those involved with
it as the Henipa Project, is one of very few organized
emerging disease investigations that aims not only
to elucidate the molecular biology and virology of
host/pathogen relationships, but to understand these
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clements as factors driving disease spillovers. The
ultimate goal of this research, undertaken by scientists
working with the Consortium for Conservation Medi-
¢ine and funded by the Mational Institutes of Health,
is a lofty one: to prevent future disease outbreaks
through environmental conservation.

As a veterinarian specializing in diseases that
cycle among wildlife, humans, and livestock, T was
fascinated by the scientific details of this endeavor.
But 1 was equally compelled by the way in which
the project’s vision of itself had expanded as the
researchers began uncovering layers of a problem
that was infinitely more complex than the one they
initially hoped to tackle. Tt is this latter situation
that forges the most exciting and creative science,
though the solutions are often slow in coming,
because it takes time to muster the resources and
institutional frameworks necessary to grapple with
questions you did not set oul to answer. Ten years
ago, the first henipavirus outbreak occurred in
Brisbane, Australia, and was investigated by a few
people who quickly discovered that their lack of
knowledge about these pathogens was the tip of an
iceberg of ignorance concerning new infectious dis-
eases and their hosts, Today, those same scientists,
and tens of others wha have since joined them, have
come to believe that a now-radical proposition will
be accepted in the foreseeable future as common
semses that it is possible to predict where and why
certain infectious diseases are likely to emerge into
humans. If this comes to pass, their work should
change the way governments, medical mstitutions,
conservationists, and even people simply going
through their day, think about the way infectious
diseases get from one species to another and what
this means for the fate of the planet. Whether it will
i5 another matter.

The first inkling that flying foxes might be at
the center of some very interesting issues came
ten yvears ago and was sparked by a series of events
outside of Brishane, the largest urban area on the
2600-kilometer stretch of Australia’s east coast
between Sydney and Cairns. Here, a densely settled
suburh pamed Hendra became instantly farmous,
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The eltimiate goal of this research... is & lnfty ne:
o prevent futare disease outhreaks through esvires-
mental conservtion.

CLUSTER OF LITTLE RED FLY

ar least in Awstralia, o5 the spot where a myslerious
lethal virus made its debut in humans,

in h|_'|'|'.-_'::'||_'-;_"r L, 1994, a pregnant '||1-"|.'|:I.I1',||"'-r':'-.‘.
mare, aptly named Drrama Series, died after a two
day respiratory illness, Her trainer, Vic Rail, died

ten days later, having suffered a course of simi

symptoms before succumbing to kidney

Because he was well-known in Australia, holding
two Australian Cup titles, and the circumstances of
his illness were odd, Rail's death generated a good
deal of local and national press, but scant interna-
tional coverage

A stablehand and sixteen more horses were
ctricken over the next several davs, but health
authorities publicly disavowed that Rail’s and the
horses' deaths were connected. Nevertheless, all
racing and transportation of horses in Chueensland
was halted while the Australian animal and public
health authorities, in consultation with the

Centers for Disease Control

(CDC), in Atlanta;
Georgia, launched a search for an agent to explain
Rail's demise. Ten davs later, a causative virus was
isalated, first from horse tissue and then from the

deceased trainer, and the notion was put to rest that
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the human and equine deaths were unrelated. The

stablehand also tested positive for the virus, though
he eventually recovered.

The virus, logically enough, was named Hendra
viTus

Diseases named after places are called top
onyms, and many town and city councils have
pressured international taxonomy bodies to
rename diseases so that their municipality won't
be forever associated with an illness. The deadly
virus known as Hanta {not s official name) used
1o he called Four Corners virus, after the part of
the Southwestern U5, where it sprung up in the

19805, Locals objected to this appellation, and

eventually the pathogen was reregistered as Sin
MWonehre wirus, which means “no name” in Span
ish, because no one could agres on a new name.
Hanta itself 15 a corruption of Hantaan, the region
of Korea where the virns originated, The citizens

of Hendra, however, like the denizens of Ebola,

Marburg, and Lyme, filed no appeal to rid their
hometown of the taint of association with an
infectious disease, and as a result the name of their

suburh is now permanently affixed to a pathogen
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famous to epidemiologists and virologists around
the warld, if not to the American public.

At the time of Rail's death, Hume Field, an
employee of the Queensland Department of Primary
Industries, was drafted to look into the outbreak.

Ficld, a tall, exceedingly calm-looking man with a
wide face and spiky grey hair, 15 & veterinarian with
training in environmental science and epidemiology,
who also had experience surveying wild and feral
animals, His ¢ross-disciplinary education proved to
be invaluable in the search for Hendra’s onigin,

At the time of Hendra's emergence, there were
no roonotic (meaning transmitted from animals to
people) pathagens known to be harbored by horses,
s0 the veterinary pathologists did not wear masks
or gowns during the equine autopsies. An average-
sized horse weighs about a thousand pounds, and
its circulatory svstem halds approximately twele
gallons of blood, so the dissection of several horses
generates a substantial volume of possibly con-
faminated tissue and effluents. After Hendra virus
was Isolated, residents of the neighboring farms
were angry that the horse cadavers were autopsied
outdoors, in the epen, and blood and other bodily
Muids were allowed to run down street gutters, Local
papers ran stories criticizing the government's lack
of precaution. Luckily, Hendra virus did not prove
highly contagious, either through airborne parti-
cles, from human to human, from horse to human,
or from horse to horse, Nevertheless, when the farm
where Diama Series hecame infected was converted
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to a howsing development, she and another dead
horse were dug up and moved for fear that future
residents would object to the presence of virus-
ridden cadavers beneath the newly rolled lawns,

Field captured and tested rodents, possums,
and blood-feeding insects in the area, but tests fot
Hendra virus vielded nothing, and the investiga-
tion puttered along with few results, Then, fourteen
manths alter Rail's death, Mark Preston, 2 cane
farmer who was married to an equine velerinarian,
came down with encephalitis. The couple owned an
equine stud farm a thousand kilometers north of
Brisbane; a month prior to the Hendra events, two
horses on their farm died, and Preston assisted his
wife with the autopsies. Meither hushand nor wife
wore gloves or masks, About ten days later, Preston
was hospitalized with meningitis, but he recovered.
Drespite the pathologist's report concluding that one
of the horses had died of a snake hite and the other
of avocado poisoning, Dr. Preston alerted the Vig
Eail hotline of her husband's illness and the egquine
deaths. She later said that her information was
ignored, Preston’s relapse the following year had
no apparent source of reinfection, and this time he
died, His tissue and archived samples from the dead
horses all tested positive for Hendra vicus,

Preston's death gave the Hendra investigation
new life. Field promptly convened a variety of pra-
fessionals to brainstorm about possible ongins and
routes of infection of this frustratingly enigmatic
disease. The team assumed — probably incorrectly, it
turns out — that the two more-or-less simultaneous
outbreaks were epidemiclogically linked, and since
the most likely cause of any new virus in humans
i5 o nonhuman animal, they decided that only
a2 flying animal could plausibly spread the disease
such a long distance. This was a fortuitows mistake,
because it formed the basis on which the Hendra
team prioritized birds and bats in their search for
the disease host.

Field used his extensive network of contacts with
wildlife rehabilitators to gain access to captive fly
img foxes, and the team drew blood from as many as
they could get their hands on. When the lab resulis
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