
GREATER YELLOWLEGS
Here stands an adaptable  
bird that so far is thriving in a 
changing environment. The 
Audubon Society reports 
seeing this sandpiper in high 
numbers on its Christmas Bird 
Counts, especially inland in the 
southern U.S. In some areas 
space available for these birds 
may double, but it’s unknown if 
they’ll fill it, and summers may 
become too hot to handle. 
PHOTOGRAPHED AT TULSA ZOO, OK
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WOODLAND CARIBOU   
Already pressured by habitat 
loss, woodland caribou 
could face a food shortage. 
More snow and freezing rain 
(a result of warmer tempera-
tures adding moisture to dry, 
Arctic air) crust over lichen, 
caribou’s winter diet, making 
it hard to access. In summer, 
increasing droughts bring 
fires that kill the slow- 
growing lichen. 
NY STATE ZOO AT THOMPSON PARK 

Who
Will
Thrive
  ?

As the world warms, which
animals may suffer and which 
may prosper isn’t clear-cut.
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limates change. That’s a fact 
of nature. But Earth’s climate 
today is changing so dramat-
ically that it’s transforming 

land and sea, affecting all forms of life.
“There will always be a minority that manage 

to thrive in relatively sudden new conditions,” 
says Thomas Lovejoy, a George Mason Univer-
sity conservation biologist and a National Geo-
graphic fellow. “But the vast majority will be 
terribly battered,” if not crushed.

Higher temperatures caused by greenhouse 
gases are just the beginning of this ride. Next 
come extreme weather (including extensive 
drought), shifting breeding and migration sea-
sons, and changing food availability, new disease 
patterns, rapid ice melt, and rising seas. Each 
change begets a host of others: Effects run far 
and wide.  

Change can be good for some—a longer 
spring with more food, a comfortable niche to 
call home, a stressful migration avoided. But as 

the layers build and warming continues, win-
ners may hit new limits and lose their edge.

This isn’t the stuff of the future. The effects 
of an altered climate are evident now.

“There’s no going back,” says the University 
of Queensland’s James Watson, who directs the 
Global Climate Change Program of the Wildlife 
Conservation Society. “Everything is changing.” 
Wildlife that’s enjoyed a relatively stable cli-
mate for the past 10,000 years is being pushed 
and tested like never before. 

And our predictions of “winners” and “losers” 
haven’t always been spot-on, he says: “We’ve 
rarely gotten right how bad it will be. The de-
gree of melting at the Poles and its ripple effects 
[on wildlife] have been staggering,” for example. 
The sensitivity of many coral ecosystems to tem-
perature and storms is another. “There’s a lot to 
grapple with.” 

But experience and models and what we know 
of biology can give us a solid near-term pic-
ture. What species adapt well to rapid change? 

By Jennifer S. Holland
Photographs by Joel Sartore

AMERICAN BULLFROG  
This native of North America—a voracious 
predator and tough competitor that spreads 
amphibian disease—has made its way  
onto other continents and spread like an 
army, especially in South America. It is by 
leaps and bounds one of the worst (most 
successful) invasive species on the planet. 
Climate change will slow its advance in some 
areas, but other highly biodiverse habitats 
will become more bullfrog friendly, meaning 
further raids against native species. 
BENNET, NEBRASKA 

ARCTIC FOX 
As tundra habitat melts, this snow-loving  
fox will find fewer seal carcasses left on ice  
by polar bears and fewer lemmings—food  
for fox pups—whose numbers peak in the 
coldest winters. It may also face competition 
as the adaptable red fox expands north. 
GREAT BEND BRIT SPAUGH ZOO, KANSAS 
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MERRIAM’S KANGAROO RAT  
This pair takes the heat in stride. In the southwestern 
U.S. and Mexico, kangaroo rats are already well 
adapted to arid conditions, and they’ve stayed 
robust during previous temperature hikes. The 
rodents are quick and flexible reproducers, and  
their diet of diverse seeds and occasional insects 
gives them wiggle room if some plant and bug 
species fizzle in the heat. 
FORT WORTH ZOO, TEXAS 

SPECTACLED EIDER 
Specialized needs put these northern ducks at risk.  
In winter the birds gather in a small, cold, nutrient-rich 
area of the Bering Sea to dive for clams and other 
marine life. But as ice retreats, spectacled eiders’ 
habitats and access to food resources in their 
wintering grounds are changing. Meanwhile coastal 
changes are altering the ducks’ breeding habitat  
on tundra wetlands. 
ALASKA SEALIFE CENTER, SEWARD 

PENINSULAR PRONGHORN
Some wild pronghorn have shown marked recovery  
with protection, but this subspecies remains at the edge. 
Existing only on the Baja California Sur peninsula, fewer 
than a hundred wild peninsular pronghorn survive, along 
with a herd of captive animals used to help bolster the 
wild population. The ungulates are adapted to desert 
conditions, but further warming and reduced rainfall  
will affect both their winter and summer forage.   
LOS ANGELES ZOO, CALIFORNIA   

BULL TROUT 
It’s a cold-water fish in a warming world whose  
Rocky Mountain habitat could decline by 50 percent  
within 70 years, biologists say. But even if warming  
is extreme, some high-elevation headwater streams  
should remain chilly enough to support resilient popula-
tions and resist invasions by competitors. Ensuring the 
protection and connectivity of spawning and rearing 
streams is crucial for migration. 
BIGHORN CREEK, BRITISH COLUMBIA 
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Generalists that tolerate a range of climates. 
Those with diverse genes and speedy repro-
duction (which lets helpful traits enter the gene 
pool fast). Those that can travel to a suitable new 
habitat—and that have somewhere to go. Com-
petitive, often invasive species. Weeds.

Which do poorly? Specialists with narrow 
climate needs. Those already battling for surviv-
al. Small and fragmented populations, or those 
hemmed in by unsupportive landscapes. Ani-
mals competing with humans. Groups lacking 
genetic diversity. High-elevation species, island 
dwellers, and many coral-dependent animals. 
Those needing ice to survive.

We can’t stop this train. But we can slow its 
destructive run. Restoring landscapes should 
be a big part of the game plan, says Lovejoy, who 
adds that longtime degradation of ecosystems 

has created a lot of the excess carbon dioxide. “A 
massive restoration effort could actually remove 
half a degree worth of potential climate change 
from the atmosphere before it happens.”

Heading off more damage and caring for 
what’s left must be dual priorities. “The best we 
can do now,” says Watson, is to identify and pro-
tect key populations, “then try to stop humanity 
from getting in the way of their functioning.” j

WHITE-FRONTED LEMUR    
Over the next 70 years, lemur species on the island  
of Madagascar could lose about 60 percent of their 
habitat due to climate change. If climate were the 
animals’ only foe, perhaps the white-fronted lemur 
could survive; climate change won’t shrink its lowland 
and montane habitat. But other factors may—chief 
among them, slash-and-burn agriculture and a 
growing human population. 
NAPLES ZOO, FLORIDA 

CHINSTRAP PENGUIN 
Winners turned losers: Chinstraps prefer open to ice-
choked waters, so in the past 50 years of fast-melting 
Antarctic ice, their population boomed. But now increasing 
ultraviolet light exposure is killing off the algae eaten by  
krill (the penguins’ food source), and that means less krill  
for penguins to share with rebounding whale populations. 
Soon environmental change may beat tourism as the 
biggest threat to chinstraps. 
NEWPORT AQUARIUM, KENTUCKY  

Joel Sartore founded the National 
Geographic Photo Ark in an effort to 
slow, or stop, the world’s extinction 
crisis. Learn more about the project 
at natgeophotoark.org.



W h o  w i l l  T h r i v e   145  144  n at i o n a l  g e o g r a p h i c  •  N ov e m b e r  2015

AMERICAN DOG TICK 
Ticks are faring well. Climate affects a tick’s life cycle, 
influencing the intricate dance among the arachnid,  
its infected hosts, and the diseases it spreads (for  
the American dog tick, that includes Rocky Mountain 
spotted fever and tularemia). But the consequences  
of changing climate patterns are complex and 
inconsistent: Disease transmission to humans may go 
up in some areas, down in others. Meanwhile, in the 
eastern U.S. certain species, like the black-legged tick, 
are emerging weeks early from their winter slumber to 
feed—and are adapting well to the new schedule. 
LINCOLN, NEBRASKA

BENGAL TIGER  
Wild tigers are in drastic decline, with perhaps 3,000 
left. Eventually they’ll need scuba gear to live in the  
mangrove-dominated Sundarbans of Bangladesh. A 
World Wildlife Fund–led study reports that a predicted 
11-inch rise above sea levels from the year 2000 would 
destroy most tiger habitat in that region. Better news in 
Bhutan: As forests move upslope, tigers will likely shift 
with them, heading deep into northern parklands along 
major river valleys. Sadly, they would displace or prey 
on already struggling snow leopards. 
ALABAMA GULF COAST ZOO   


