100 NEW SCIENTIFIC DISCOVERIES

Zoology

INVASIVE SPECIES ® NEW EXTINCTIONS = CANINE JEALOUSY = RODENT REGRET
SCARY DINO FIND = BEE COLLAPSE = BABOON SISTERS = ANIMALS AND CLIMATE CHANGE
CLEVER ANTS = WHALE GENITALIA = THE FASTEST ANIMAL

Coming Soon
to a Habitat Near You

From pythons to pine beetles, alien wildlife is on the move

By BRYAN WALSH

The first step to capturing a Burmese python, Jeff Fobb tells me, is to grab it by the
tail. “That’s away from the biting end,” he adds helpfully. Fobb is a dangerous-animal
specialist with the Miami-Dade Fire Rescue Department. I'm at his home in the Miami
suburb of Homestead to learn how to track and capture Burmese pythons, which can
grow to more than 15 feet. They choke their prey with powerful muscles and like to
snack on raccoons, rabbits and the occasional small alligator. So when Fobb lets one of
his training pythons loose in the warm Florida grass—cheerfully telling me that “fear
is a natural reaction”—I dutifully grab hold of its nonbiting end and begin pulling it
back toward the open.

I have just enough time to register a moment of pride in my mastery over this apex
predator before the clearly annoyed python turns and strikes at my hands. I jump back.
Burmese pythons aren’t venomous, but their rows of rearward-facing teeth can tear a
chunk out of human flesh. It’s only with Fobb's help that I'm able to corral the python,
seizing it by the back of its skull. Just as we're about to ease the snake into a bag, Fobb gets
a call—a boa constrictor has been found in an apartment in Miami Beach. While Fobb
takes down the details, the waiting python constricts itself around my forearm, inflat-
ing like a blood-pressure cuff. As I begin to sweat in the sun, listening to the python’s
insistent hiss, 'm left with one thought: I should not be here.

But then, neither should the python. Native to Southeast Asia, Burmese pythons be-
gan appearing regularly in South Florida more than 15 years ago. It’s likely that pythons
brought in as pets had either escaped or were released into the wild, and then—like somany

48

g;



SMOOTH OPERATOR How
many Burmese pythons
are in Florida? Possibly as

many as 100,000.
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retirees before them—fell in love with the
Sunshine State’s tropical climate.

Today there may be as many as 100,000
Burmese pythons living amid the wet-
lands of South Florida, though no one re-
ally knows. Pythons can disappear when
they want to, which is most of the time.
During a monthlong state-sponsored
hunt in 2013, nearly 1,600 participants
found and captured just 68 pythons. Yet
scientists have linked a drastic decline in
small mammals in South Florida’s Ever-
glades National Park to the pythons,
which can lay up to 100 eggs at a time,
grow more than 7 feet in their first two
years and now face no natural predators.
“Removing a huge portion of all the mam-
mals from the Everglades is going to have
a dramatic impact on the ecosystem,” says
Michael Dorcas, a snake expert at David-
son College. “But right now we don’t have
anything that can significantly suppress
the python population.”

Burmese pythons have proved par-
ticularly successful invaders, but they're
hardly alone. On nearly every border,
the U.S. is under biological invasion. A
quarter of the wildlife in South Florida
is exotic, more than anywhere else in the
U.S., and the region has one of the high-
est numbers of alien plants in the world.
While Florida is America’s soft underbelly
when it comes to invasives, they are a na-
tionwide problem. There are more than
50,000 alien species in the U.S., where
they've often been able to outcompete—
or simply eat—native flora and fauna. By
some estimates, invasive species are the
second biggest threat to endangered ani-
mals after habitat loss, and one study sug-
gested that invasives could cost the U.S. as
much as $120 billion a year in damages. In
the Caribbean, lionfish scour coral reefs of

The aliens are
already here. Some
50,000 alien species
have invaded the
U.S.—and thanks

to increasing global
trade and the effects
of climate change,
that number will
keep rising. Many
invasive species can
find a niche in a new
environment without
wreaking that much
ecological havoc,
and some have even
proved beneficial.
But there are other
plants and animals
that seem deter-
mined to displace as
many native species
as they can while
causing considerable
economic damage
along the way.

EMERALD ASH BORER

Origin Asia and eastern
Russia

Invaded territory Much of
the Midwest and parts of the
Northeast

How it arrived Accidentally
carried into the U.S. in wood- SS9
packing material from Asia

Threats In its larval stage, y
the insect bores holes in .

trees, eventually killing them;

more than 8 billion ash trees

are at risk

0

SNAKEHEAD FISH

Origin Africa and Asia

Invaded territory California, Virginia, Florids
Hawaii, Maine, Maryland, Massachusetts
Rhode Island

How it arrived introduced by fish importers
Threats As a top-line predator, it competes
with native fish for food and habitat

CUBAN TREE FROG
Origin Caribbean
Invaded territory Hawaii
and Florida

How it arrived Most likely
as a hitchhiker on
seagoing ships

Threats The largest

tree frog in the U.S,, it eats
native frogs and lizards
wherever it invades

sea life; in Texas, feral hogs rampage through farmers’
fields; in the Northeast, emerald ash borers turn trees
into kindling; in the Great Lakes, zebra mussels encrust
pipes and valves, rendering power plants worthless. On
July 1, authorities at Los Angeles International Airport
seized 67 live invasive giant African snails that were ap-
parently intended for human consumption.

The problem seems to be getting worse—and we're
to blame. Most invasive species have been brought into
the country by human beings either on purpose, in the
case of exotic pets or plants, or accidentally, with alien
species hitching a ride to new habitats. As global trade
increases—during any 24-hour period, some 10,000
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species are moving around in the ballast water of cargo
ships—so does the chance of invasion. Add in climate
change, which is forcing species to move as they adapt
to rising temperatures, and it’s clear that the planet is
becoming a giant mixing bowl, one that could end up
numbingly homogenized as invasives spread across the
globe. “The scale and the rate is unprecedented,” says An-
thony Ricciardi, an invasive-species biologist at McGill
University who calls what’s happening “global swarm-
ing” The balance of nature—an ideal state in which every
species is in its right place—is seemingly being upended.

Given those fears, it’s no surprise that many conserva-
tionists treat invasives as enemy combatants in a biologi-




ZEBRA MUSSEL

Origin Southern Russia

Invaded territory The Great Lakes and rivers throughout North America

How it arrived Carried to the Great Lakes in the ballast water used by ocean-
going ships, the mussels spread beyond the Great Lakes by attaching them-
selves to the bottoms of boats as they moved from river to river

Threats It outcompetes native species for food and can grow so rapidly that it
clogs water-intake pipes for power plants and other facilities; large power plants
spend some $800,000 a year to monitor and control it

FERAL HOG

Origin Eurasia

Invaded territory Texas, California, Florida, Oklahoma
and throughout the South

How it arrived Introduced in the 1930s and released
into the wild for hunting, the hog bred with existing pigs
to create a feral subspecies that has proliferated in
recent years

Threats It tears out native vegetation and can trample
crops while sometimes preying on native wildlife. It
causes $1.5 billion in damage-and-control costs annually

GIANT AFRICAN SNAIL

Origin East Africa
Invaded territory Florida

cal war. The U.S. federal government spent $2.2 billion
in 2012 trying to prevent, control and sometimes eradi-
cate invasive species in an effort that involved numer-
ous different agencies and departments. Yet there’s a

ASIAN CARP

Origin Southeast Asia

Invaded territory Mississippi, Missour!
and lllinois river systems, up to Chicago
and possibly into the Great Lakes

How it arrived Imported in the 1960s and
'70s by fish farmers, it escaped via flood-
ing and proliferated throughout the rivers
of the Midwest

Threats The Asian carp is a voracious filter
feeder and will compete with native marine
life for food, costing the region $200
million a year. One variety, the silver carp,
leaps into the air when it hears a motor,
threatening boaters

ASIAN LONG-HORNED BEETLE

Origin Eastern China, Japan and Korea
Invaded territory Northeastern U.S.

How it arrived Spread from Asia in wood
used in packing material

Threats Larvae tunnel into trees as they
develop, damaging them when they exit
as adults; over time, infestations can kill
trees directly or make them vulnerable to
other threats

LIONFISH

Origin (ndo-Pacific Ocean
Invaded territory Atlantic
coastal waters, North
Carolina to Florida

How it arrived Likely brought
over in agquarium trade
before being discarded
Threats A tireless predator
and rapid breeder, it is
capable of wiping out native
species around coral reefs

How it arrived May have hitched a ride aboard passenger luggage
into Miami or been brought in as pets

Threats It can grow up to 8 inches long, eat more than 500 kinds of
plants and consume a range of materials—including stucco. It also
carries a parasite that can cause meningitis in humans

planet is changing,” says Mark A. Davis, a biologist at
Macalester College. “If conservation is going to be rel-
evant, it has to accept that.”

small but growing number of biologists who question
whether the war against invasives can ever be won—and
whether it should even be fought. To these critics, nature
has never been balanced, and there’s nothing that makes
an alien species inherently bad or a native one inherently
good. Human activity has so fundamentally altered the
planet that there’s no going back, and we must learn to
love, or at least tolerate, what the writer Emma Marris
has called our “rambunctious garden” of a world. “The

The Great Exchange

Life has always been on the move, but until recently that
mobility was limited by oceans, mountains and other
geographic barriers. That separation allowed life to
evolve into as many as 8.7 million separate species, if
not far more. But then Homo sapiens arrived. As humans
spread around the globe, we brought our favored plants
and animals with us, along with stowaways like black
rats, which originated in tropical Asia before infesting
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GREAT AFRICAN SNAIL

the planet from the holds of sailing ships. Great Lakes, one of the most heavily invaded freshwater

For a long time there was little concern about the ef-
fects of introducing alien species to new ecosystems; they
were sometimes even sought after. Thomas Jefferson
wrote that “the greatest service which can be rendered
any country is to add a useful plant to its culture,” and
while he was an envoy in France he sent seeds of grasses,
fruits and vegetables to botanists in the U.S.; he even
smuggled home native rice from Italy. In 1871 the Ameri-
can Acclimatization Society was founded to bring “use-
ful or interesting” animals and plants to North America,
and the society’s president, Eugene Schieffelin, later re-

ecosystems in the world. Since the St. Lawrence Seaway
was opened in 1959, oceangoing vessels have been able
to sail into the lakes, bringing alien species with them.
That’s how the zebra mussel, one of the most tenacious
aquatic invasives in the country, found a home in the
Great Lakes. Native to southern Russia, the mussel ar-
rived in the ballast water of ships and was discovered in

Invasive species are the second biggest
threat to endangered animals after

leased 60 European starlings in New York City’s Central
Park, part of his dream to introduce every bird men-
tioned in Shakespeare to North America. He was all too
successful: there are now some 200 million European
starlings in the U.S.

It’s not surprising that the growth of invasive species
has closely followed the growth of global trade. As ca-
noes and clippers gave way to container ships and jumbo
jets, it became easier and easier to move species around
the globe. In her book The Sixth Extinction, Elizabeth
Kolbert notes that before humans arrived in Hawaii, the
islands experienced about one successful invasion every
10,000 years. Now Hawaii gets a new invasive species
every month. Even falling political barriers make a dif-
ference. During the Cold War, the number of invasive
bird species in politically isolated Eastern Europe fell
while the number in the free states of Western Europe
increased. “We're absolutely seeing more invasions,” says
David Lodge, a conservation biologist at Notre Dame.
“The sheer speed at which things move around the
planet gives them a much better chance to arrive alive,
happy and ready to reproduce.”

Lodge should know. He has a front-row seat to the

habitat loss, and one study suggested
that invasives could cost the U.S. as
much as $120 billion a year in damages

LIONFISH
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the Great Lakes region in the late
1980s. There are now millions of
the mussels in the lakes; clusters
encrust anchors and docks and
disrupt the marine food chain. Ze-
bra mussels can grow so plentiful
that they block the intake valves of
power plants and industrial facili-
ties, causing hundreds of millions
of dollars in damage. “The mussels
take all the plankton out of the water,

though, Davis and his fellow ren-
egades aren’t as far out as they may
seem. They don’t deny that some
existing invasive species—like the
emerald ash borer, an insect that
has destroyed millions of U.S.
trees—are worth fighting or that
we should try to prevent invasions
in the first place. But they’re right to
argue that nativeness in and of itself
has little intrinsic value, more a matter

pulling out the rug from under entire eco- ASIAN LONG- of timing than anything else. “ ‘Natives, ”
systems,” says Marc Gaden, the legislative ‘:3%2¥Eg wrote the evolutionary biologist Stephen Jay

liaison of the Great Lakes Fishery Commission.

The reality is that we already live in a deeply in-
vaded world. Look out your window and you'll see alien
species everywhere. Kolbert writes that “almost all the
grasses in American lawns come from somewhere else,
including Kentucky bluegrass.” More than a quarter of
the plants in Vermont and more than a third in Mas-
sachusetts come from outside those states. More than
50 years ago, British ecologist Charles Elton, widely
considered the founder of invasion biology, warned that
“we are living in a period of the world’s history when
the mingling of thousands of kinds of organisms from
different parts of the world is setting up terrific disloca-
tions in nature.”

Invasions in the Anthropocene
Invasion biology has become a sprawling discipline with
its own journals, academic centers and graduate pro-
grams. But you can boil it all down to this dictum: the
origin of species matters. Just because a plant or animal is
alien doesn’t automatically mean it will become a danger-
ous invasive, but all else being equal, it’s best for nature
if species stay at home—and it’s worth spending billions
of dollars worldwide to prosecute a war against aliens. As
the influential landscape architect Jens Jensen wrote in
1939, “No plant is more refined than that which belongs.”

To which Mark Davis asks: Who decided what be-
longs? In 2011, Davis and 18 of his colleagues made waves
in the invasion-biology world when they co-wrote an es-
say in Nature that argued that conservationists should
place less emphasis on the origins of a species than on
how it acted in its habitat, wherever that might be. The
distinction between native and alien species is often ar-
bitrary. “It’s just not feasible in the current world to try to
garden nature,” says Davis. “There is no wilderness, no
place that hasn’t been touched by humans.”

The Nature article resulted in a swift backlash in the
field, including an objection later printed in the journal
that was signed by 141 conservation biologists. In truth,

Gould in 1998, “are only those organisms that
first happened to gain and keep a footing.”
But even though the spread of invasives can actually
lead to an increase in local diversity in absolute num-
bers—North America has an estimated 20% more spe-
cies now than it did before European colonization—on a
global scale, unchecked invasions can lead to planetary
homogenization. Just as global trade has allowed mega-
brands like Walmart and McDonald’s to spread around
the world, crushing local mom-and-pop shops, human
activity has allowed “super species” like jellyfish and
Argentine ants to invade new territory, displacing na-
tives along the way. That’s fine from a purely evolution-
ary perspective: survival of the fittest and all that. But
something will be lost if our planet becomes as homog-
enized biologically as it is economically and culturally.
“If we had unlimited resources, we could try to stop this
change,” says Davis. “But it’s just not possible to do.”

Human beings have become the dominant force on
the planet, so much so that many scientists believe we've
entered an entirely new geological epoch, the Anthropo-
cene. We have already been shaping the planet uninten-
tionally, through greenhouse-gas emissions and global
trade and every other facet of modern existence. The
challenge now is to take responsibility for that power
over the planet and use it for the right ends, all the while
knowing that there is no single correct answer, no lost
state of grace we can beat back toward.

How we respond to the thickening invasions that we
ourselves loosed will be a part of that answer, which is
only just. There is one species that can claim to be the
most dominant invasive of all time. From its erigins
in Africa, this species has spread to every corner of the
world and every kind of climate. Everywhere it goes &
displaces natives, leaving extinction in its wake, altering
habitat to suit its needs, with little regard for the scologs-
cal impact. Its numbers have grown nearly a millionfaid.
and its spread shows no sign of stopping. If that imvasive
species sounds familiar, it should. It’s us.




