
White rhinos can learn about each other by 
sniffing one another’s faeces. 

Many mammals communicate through 
smells in their urine. To see whether faeces 
have a similar role, Courtney Marneweck 
at the University of KwaZulu-Natal in 
Pietermaritzburg, South Africa, and her 
colleagues analysed odours from the 
faeces of more than 100 wild white rhinos 
(Ceratotherium simum) in South Africa. 

Distinct odour profiles were associated 
with animals’ sex, age and state. For example, 

levels of the chemical 2,3-dimethylundecane 
distinguished males from females; nonane 
defined whether a male was territorial; and 
2,6-dimethylundecane indicated whether a 
female was in a reproductive state. Territorial 
males that were exposed to artificial versions 
of these compounds responded accordingly, 
behaving as if threatened when presented with 
odours from another territorial male.

The results suggest that the animals defecate at 
communal sites to communicate with each other.
Proc. R. Soc. B 20162376 (2017)

A N I M A L  B E H AV I O U R

Faecal odours act as rhino signals

C L I M AT E  C H A N G E

Sea-level rise for 
centuries to come
Atmospheric methane and 
other short-lived greenhouse 
gases are set to keep the global 
sea level rising for several 
centuries — even after any 
potential decline or halt in 
emissions.

Greenhouse gases in the 

C H E M I S T R Y

Molecule gets 
knotted
Scientists have braided a 
molecule into a knot with eight 
crossings, the most complex 
yet made in the lab. 

Flexible polymers can twist 
themselves into complex 

N E U R O S C I E N C E

How to turn on 
killer instinct
The activation of a particular 
group of brain cells is all it 
takes to make mice hunt to kill.

The brain’s central amygdala 
has long been thought to have 
a role in producing emotions, 
particularly fear. To activate this 
brain region, Ivan de Araujo 
at Yale University in New 
Haven, Connecticut, and his 
co-workers engineered mice 
so that neurons in the central 
amygdala could be stimulated 
by light or small molecules. 
When the team activated the 
amygdala neurons, the animals’ 
jaw and neck muscles tensed 
up, and they tried to grab an 
item, stretching their necks 
and biting and restraining 
the object. The mice hunted a 
variety of items, from crickets 
to bottle caps. 

This and other research 
suggests that, in addition 
to emotion, the amygdala 
regulates a variety of complex 
behaviours, including feeding, 
grooming and predation. 
Cell 168, 311–324 (2017)

knots, but scientists have 
struggled to create all but the 
simplest structures. David 
Leigh and his colleagues at 
the University of Manchester, 
UK, weaved three organic 
strands — totalling 192 atoms 
— around four iron ions to 
assemble a tight knot with 
eight crossings (pictured). 
Bipyridine groups embedded 
in the strands bonded to each 
ion at three points to hold the 
structure in place.

Such techniques should 
enable the creation of more 
complex knots, which could be JE
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used to produce new kinds of 
tough, flexible material.
Science 355, 159–162 (2017)

atmosphere cause ocean 
warming and thermal 
expansion that results in 
sea-level rise. Reducing 
emissions of methane 
and hydrofluorocarbons, 
which have much shorter 
atmospheric lifetimes than 
does carbon dioxide, has 
been proposed as an effective 
way to slow atmospheric and 
ocean warming. But when 
Kirsten Zickfeld at Simon 
Fraser University in Burnaby, 
Canada, and her colleagues 
used an Earth-system model 
to quantify the effect, they 
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C A N C E R  B I O L O G Y

Tumours slowed 
by diet tweak
A high-fat diet speeds tumour 
growth in mice, but this can 
be counteracted by drugs that 
lower levels of a metabolite in 
the blood. 

Diet can influence cancer 
survival, but the molecular 
reasons are largely unknown. 
Jing Chen at Emory University 
in Atlanta, Georgia, and his 
colleagues searched for clues in 
mice with tumours that carried 
the BRAF V600E mutation, 
which occurs in some human 
cancers. They found that 
high-fat, low-carbohydrate 
diets boosted concentrations 
of acetoacetate — which is 
made when the liver breaks 
down fat — in the animals’ 
blood, and that this spurred 
tumour growth. Treatment 
with cholesterol-lowering 
agents slowed tumour growth 
by reducing acetoacetate levels. 
Moreover, an acetate inhibitor 
reversed the effects of a fatty 
diet on tumours.

The results suggest that 
physicians could one day 
tailor diets to slow cancer 
progression.
Cell Metab. http://doi.org/bw6t 
(2017)

E V O L U T I O N

How menopause 
emerged in whales
Differences between the 
breeding success of mothers 
and daughters may have 
driven the evolution of 
menopause, according to a 
study on killer whales.

Evolutionary biologists 
have long puzzled over why 
females of certain species — 
humans, killer whales and 
short-finned pilot whales 
— stop ovulating long before 
they die. Darren Croft at the 
University of Exeter, UK, and 
his colleagues analysed 43 years 
of data on two populations of 
killer whales (Orcinus orca; 
pictured) living off the west 
coast of North America. They 
confirmed that females become 
more closely related to their 
local group as they age, because 
they are producing offspring 
that become part of that group. 
The team also found that calves 
born to older mothers are 
1.7 times more likely to die if 
born in groups where younger 
mothers are also breeding. 

E C O L O G Y

Trees grow thick 
skin to survive fire
Trees that live in fire-prone 
areas have evolved thick 
bark to protect themselves. 
This trait can be used as an 
indicator of how resilient a tree 
species is to increased fire risk 
under global warming.

Adam Pellegrini, now 
at Stanford University in 
California, and his colleagues 
combed the literature for data 
on the relative thickness of 
bark for 572 tree species, and 
categorized the habitat of each. 
Savannahs typically experience 
more frequent fires than do 
forests, and the team found that 
tree bark from such habitats 
was, on average, three times 
thicker than that from forests. 
An analysis of a global data set 
of fires revealed that the more 
often a tree’s habitat burned, the 
thicker was its bark. Fire and 
precipitation patterns together 
explain half the variation in 
bark thickness between species. 
Ecol. Lett. http://doi.org/bw3p 
(2017)

PA L A E O N T O L O G Y

Trilobites laid 
eggs 
The discovery that extinct 
marine organisms called 
trilobites laid eggs provides the 
first direct evidence for how 
they reproduced. 

Trilobites lived between 
520 million and 250 million 
years ago, and are one of the 
earliest known groups of 
arthropods (invertebrates, 
including modern insects, with 

C O N S E R VAT I O N

Pristine forests 
are shrinking fast
Less than one-quarter of 
the world’s forests show no 
obvious signs of human 
activity, and the proportion 
of undisturbed forest has 
dropped markedly since the 
millennium.

Peter Potapov at the 
University of Maryland 
in College Park and his 
co-workers used satellite 

exoskeletons and segmented 
bodies). Thomas Hegna of 
Western Illinois University in 
Macomb and his colleagues 
report the discovery of ancient 
trilobite eggs in New York State, 
in rocks about 450 million years 
old. The eggs are spherical, 
almost 200 micrometres in 
diameter, and lie near several 
well-preserved trilobite fossils 
(pictured).

Trilobites may have released 
eggs and sperm through genital 
pores at or near the backs of 
their heads, the authors say. 
Geology 45, 199–202 (2017)

The authors say that 
selection favours younger 
females that invest more 
in competition for the 
limited resources needed for 
reproduction than do older 
related females. Menopause 
seems to be driven both by the 
high cost of breeding for older 
mothers and by other benefits 
they can provide by helping 
the rest of the group. 
Current Biol. http://doi.org/bw6v 
(2017)
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found that the relatively small 
amount of thermal sea-level 
rise caused by these short-lived 
gases is much harder to reverse 
than their warming effect on 
the atmosphere.

Even greenhouse gases with 
an atmospheric lifetime of only 
a few years have a long-lasting 
effect on thermal expansion, 
because oceans absorb and 
release heat very slowly.
Proc. Natl Acad. Sci. USA http://
doi.org/bw2q (2017)

images to identify areas 
of intact forest larger than 
500 square kilometres, and 
compared their sizes in 
2000 and 2013. During that 
period, 7.2% of intact forest 
landscapes around the globe 
disappeared. In protected areas 
the proportion was lower, with 
a loss of only 1.8%.

Worldwide, logging was the 
leading cause of intact forest 
loss, followed by land-clearing 
for agriculture. Designating 
forest lands as protected 
helped to preserve pristine 
environments, although 
this was more effective in 
preventing logging than 
agriculture.
Sci. Adv. 3, e1600821 (2017)
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