
K E V I N  H E N G

Deciphering the chemical properties 
of atmospheres using remote sensing 
is the next frontier in exoplanetary  

science1. Short of mastering interstellar travel, 
it is the only conceivable path towards probing  
whether exoplanets are habitable or inhab-
ited2. Hot Jupiters are a class of exoplanet with 
a size comparable to that of Jupiter and short 
orbital periods (of typically several days). Such 
features make hot Jupiters a good starting  
point for astronomers to hone their obser-
vational and theoretical techniques as they 
work their way towards examining smaller 

exo planets that have cooler atmospheres. On 
page 58, Evans et al.3 report the detection of 
water in the thermal spectrum of the hot Jupi-
ter WASP-121b. The discovery suggests that 
WASP-121b contains an analogue of Earth’s 
ozone layer, causing the exoplanet’s atmos-
phere to feature a temperature inversion — in 
which temperature increases with altitude.

To understand Evans and colleagues’ find-
ings, it helps to use Earth as an analogy (Fig. 1). 
The lower terrestrial atmosphere is divided 
into two distinct regions: the troposphere and 
the stratosphere. The latter, upper layer con-
tains ozone, which, despite being relatively 
low in abundance, is extremely absorbent 

to ultraviolet radiation from the Sun. This 
absorption causes the stratosphere to heat 
up and exhibit a temperature inversion. By 
contrast, the temperature decreases with alti-
tude in the troposphere, and is approximately 
constant in the tropopause and stratopause 
— the boundaries above the troposphere and 
stratosphere, respectively. Vigorous convection 
occurs in the troposphere, compared with the 
relatively calm stratosphere.

Using the analogy with Earth, astrophysicists  
initially proposed that hot Jupiters fall into 
two classes on the basis of their temperature. 
The hotter objects would have temperature 
inversions, whereas the cooler ones would 
not. This proposal was based on the reason-
ing that titanium oxide (TiO) and vanadium 
oxide (VO) would act as the extrasolar ana-
logue of ozone in hot-Jupiter atmospheres4. 
The plausibility of this argument is rooted in 
both physics and analogy. Both TiO and VO 
are extremely absorbent to radiation stretch-
ing from the visible to the near-infrared range 
of wavelengths5. Furthermore, both molecules 
are commonly detected in the spectra of stars 
less massive than the Sun and of brown dwarfs6 
— astronomical objects too massive to be exo-
planets and too diminutive to be stars capable 
of sustaining full-blown nuclear fusion.

A S T R O N O M Y

Ozone-like layer in an 
exoplanet atmosphere
The nature of exoplanetary atmospheres is hotly debated. The thermal spectrum 
of an exoplanet called a hot Jupiter reveals the presence of an analogue of Earth’s 
ozone layer, although its composition is unknown. See Letter p.58

The bacterial disease anthrax is a key cause 
of animal mortality in a West African tropical 
forest, according to a study reported by 
Hoffmann et al. on page 82. The researchers 
examined the cause of mammal deaths 
at rainforest sites across eleven African 
countries over three decades (C. Hoffmann 
et al. Nature 548, 82–86; 2017). 

Anthrax can kill wildlife, livestock and 
humans, and is known to be a particular 
problem in arid African ecosystems. In 
2001, lethal anthrax cases were reported 
in wild chimpanzee (Pan troglodytes verus) 
populations in the rainforest of Taï National 
Park in Côte d’Ivoire (F. H. Leendertz et al. 
Nature 430, 451–452; 2004). But the extent 
to which the disease affects rainforest 
inhabitants has been unclear. 

Between 1989 and 2014, Hoffmann and 
colleagues searched for signs of anthrax in 
the carcasses of a wide range of mammals, 
and monitored the distribution of the 
anthrax-causing bacterium in animal bones 
and carrion flies, a source of mammalian 
DNA. They found that anthrax caused 38% 
of the wildlife mortality observed over this 

period, and affected a broader range of 
mammals than in arid ecosystems, such 
as chimps, monkeys, mongooses and 
porcupines. 

The authors’ modelling of chimp 
populations in the region (pictured: a chimp 
in Taï National Park) suggests that anthrax 

will probably reduce the size of these 
populations, potentially resulting in  
their loss from this part of Africa, over the 
next 150 years. This is a risk that is only set  
to increase if chimp mortality from hunting 
and human-borne diseases continues  
to rise. Anna Armstrong

E C O L O G Y

Chimps at risk 
from anthrax
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