
Marooned in isolated spots and free from predators, Galapagos tortoises 
became larger than their mainland ancestors, and, having rather relaxed 
metabolisms, they are able to survive on the meagre rations available on 
islands. Slow metabolism and large size tends to correlate with long life 
and infrequent reproduction. It’s no surprise, therefore, that the arrival 
of humans marked out giant tortoises as ripe for extinction. These large 
creatures moved too slowly to escape slaughter, and bred too infre-
quently to compensate for the loss. Even when they did manage to breed, 
their eggs and young were easy prey for other introduced species such 
as rats, the eradication of which is seen as key to the recovery of giant 
tortoise populations (see W. T. Aguilera et al. Nature 517, 271; 2015). 

Humanity, however, wasn’t solely to blame. Comparison of the 
genome of Lonesome George — who died in 2012 — with that of 
other tortoises shows that the effective population size of his species 
had been in slow decline for at least one million years. This is only to 
be expected for a species of large, slowly reproducing animal confined 
to a small island, where the choice of mate is limited. The Aldabra 
giant tortoise experienced more ups and downs; but for isolated island 
species, downs can all too often prove catastrophic.

Animals that live for a long time take pains to avoid early death, 
and giant tortoises are among the longest-lived of all land animals. 
Although the genetics of longevity has been explored in long-lived 
mammals, extending it to tortoises should illuminate more-general 
hallmarks of the genetic basis of longevity. 

Genes under positive selection in giant tortoises include those 
whose expression has also been connected with a ripe old age in 
humans. A detailed study of 891 genes involved in the function of 
the immune system revealed duplications in tortoise genes not seen 
in humans, and there are more tumour-suppressor genes in giant 
tortoises than in vertebrates in general. Duplications of at least one 
proto-oncogene involved in mitochondrial health might relate to 

an improved response to oxidative stress, 
known to be an important factor in ageing. 

Some details of the giant-tortoise 
genomes could shed light on aspects of 
the peculiar evolution and development 
of tortoises, such as their shell. One should 
therefore be cautious in applying the lessons 
of tortoise longevity directly to humans. 

The longevity of a species is more than a matter of a list of genes — 
it’s connected with all aspects of the species’ life history. Although the 
naked mole-rat (Heterocephalus glaber) can live for 30 years, this marks 
it out as peculiarly long-lived only for rodents, whose lives are generally 
fast, frenetic and short. It’s no great shakes compared with a tortoise, a 
human or indeed a bowhead whale, whose two-century lifespan makes 
it the longest lived of all mammals — and which doubtless has many 
other whale-specific peculiarities. Faced with the specific fate of one’s 
species, life remains very much what you make it. ■

Climate rules
Global leaders have gathered to decide on 
emissions guidelines — but time is running out.

Delegates to the United Nations climate talks arrived in the old 
Polish coal-mining town of Katowice at the weekend to learn 
that the annual meeting faces an uncertain future: incoming 

Brazilian president Jair Bolsonaro has withdrawn his country’s offer 
to hold the event next year. This unwelcome posturing, from a leader 
who seems likely to oversee renewed deforestation in the Amazon, 
shows that global warming is far from the top of the political agenda in 
some countries. But it also acts as a reminder that political cooperation 
remains the only effective defence we have against the worst effects of 
climate change — which would mean a more hostile world for us all.

The annual caravan of government representatives, campaigners and 
negotiators has rolled into Poland for the 24th Conference of the Par-
ties to the United Nations Framework Convention on Climate Change 
(COP24) with a clear goal. Delegates from more than 190 countries 
hope to finalize the rules for how the 2015 Paris climate agreement, 
which aims to limit global warming to no more than 2 °C above pre-
industrial levels, will be put into practice. Negotiating an acceptable 
plan for curbing emissions and funding climate action will be a tough 
task. But given the enormity of the environmental and social challenges 
ahead, there is a need for more than written rules and good intentions.

The Paris agreement is a hybrid of self-imposed national commit-
ments and binding ‘top-down’ elements, including mandatory emis-
sions reporting and a regular global stock-take of collective progress. 
Transparent rules and criteria for cooperation among nations, includ-
ing systems that link countries’ individual actions through interna-
tional carbon markets, are essential for the success of an agreement 
otherwise plagued by the voluntary nature of national climate targets. 

Despite decades of international climate diplomacy, global green-
house-gas emissions continue to rise. The concentration of carbon 
dioxide in the atmosphere is now at a level that Earth hasn’t experienced 
for several million years. Since 1900, global temperatures have already 
increased by 1 °C — with inescapable consequences. Raging forest fires 

last month in drought-stricken California are a clear warning sign of 
what a warmer future might hold in store (see Comment, page 27). 

A special report released in October by the Intergovernmental Panel 
on Climate Change found that time is running out to limit global 
warming to 1.5 °C. Realistically, that horse has already bolted. To 
keep warming to 2 °C — which would still all but guarantee severe 
environmental effects — global emissions would need to shrink by 
at least one-quarter by 2030, and drop to almost zero by 2050. But 
according to a report released last week by the UN Environment  
Programme, there is a huge gap between nations’ self-imposed targets 
and the amount of action that is needed to stabilize the climate. 

In particular, the world’s largest greenhouse-gas emitters, including 
China, the United States and the European Union, must significantly 
step up their own efforts to tackle climate change. But will they? US 
President Donald Trump has already said that the United States will 
pull out of the Paris agreement, claiming it is bad for the economy. But 
a report issued by 13 federal agencies in November found that the US 
economy could shrink by as much as 10% by 2100 if little is done to 
reduce global warming, and several US states and cities have unveiled 
their own ambitious emissions-reduction pledges. 

Whether China will be able and willing to decarbonize its fossil-fuel-
based economy in due time is uncertain, despite encouraging signals 
from the leadership. China’s emissions reporting and verification 
practices are notoriously non-transparent. The Paris rulebook aims to 
bolster these mechanisms, and China must show its support for this.

The EU seems best placed to take climate policies to a higher level 
(of ambition, at least). Ahead of the Katowice conference, the Euro-
pean Commission released a set of scenarios for how the bloc can 
achieve zero net emissions by 2050 — although member states must 
still agree on the preferred scenario. Poland and other EU countries 
that rely heavily on coal might oppose more ambitious targets. In 
Germany, too, the timing and cost of the planned phase-out of coal-
powered plants are causing heated debate. But the EU’s initiative is a 
strong signal that the push for clean energy must involve all sectors of 
the economy, including industry, transport, building and agriculture. 

Katowice, a European coal capital, is an apt place to meditate on the 
future of fossil fuels. Behind the razzmatazz of these climate-policy 
talks are simple facts: the world’s policymakers must introduce more 
and stronger measures to boost investment in clean energy and end 
the use of dirty fuels. Delay is fundamentally contrary to reason. ■

“One should 
be cautious in 
applying the 
lessons of tortoise 
longevity directly 
to humans.”
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