The Next Wave
What makes an invasive species stick?

C

olonists of any era—and of
any species—meet with failure
more often than not. It is almost the
rule. Yet failures seldom garner the
same attention as successes, particularly in hindsight. Europeans, for
instance, tried to establish themselves in North America at least
eighteen times before Jamestown
eventually flourished. Likewise,
another set of colonists probably
made many attempts before gaining
a foothold on the continent: Argentine ants (Linepithema humile).
The first of those ants to have
survived in the United States, perhaps a few related queens and their
attendants, arrived no later than the
1890s, when colonies were reported
in Louisiana. It is hard to imagine
a creature more fragile than one of
those queens, her exoskeleton not
much thicker than the film on a soap
bubble. She may have come on a ship
bringing coffee or some other product. Or perhaps she drifted across the
sea on a scrap of floating debris. After
the long journey north, she would
have been slow, weakened by hunger,
and bereft of army or armor—hardly
the circumstances from which an empire might rise. And yet one did.
The precise trajectory of those first
queens went unnoted, but analysis
of the mitochondrial genes of the
Argentine ants now in California and
the southeastern U.S. suggests that a
single clump of queens and workers made it to Louisiana and from
there to California and elsewhere in
the warm parts of the U.S. By 1900
the ant was in Portugal, by 1905 in
France, by 1926 in Italy, and then
things sped up. By the 1940s it had
made it to Australia, the Azores, and
on. The Argentine ant is now found
in hot areas of more than 320 countries. And so far, genetic data seem to
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indicate that many, if not most of the
introduced populations of Argentine
ants might descend from the original
clump of workers and queens.
What distinguishes such a success from the countless failures? The
differences might be due simply to
chance. But might there not also be
rules of success and failure—rules
that could be decoded from the husks
of abandoned towns and unsuccessful queens? No one knows why
Roanoke became the Lost Colony
and Jamestown didn’t, though many
have looked for an explanation. The
record of failure is sparse: marks on a
tree, an axe head, a bit of brick. Nor
do we know how many birds arrived
in the Galápagos and failed before
the finches arrived and succeeded.
Nascent populations of species that
people have inadvertently carried
to new lands are easier to find and
observe. Such introductions of ants
resemble scientific trials, as they have
been repeated with every possible
permutation—different weather, different species, different places. At least
forty-seven ant species have become
established just in Hawaii (whose islands have no native ants).
A 1999 review by Terrence P. McGlynn, an entomologist now at California State University, Dominguez
Hills, identified 147 ant species that
had been introduced—always accidentally—to new regions around the
globe. A decade later, so many more
ant species have been trafficked by
people that the actual number may be
two or three times as great. McGlynn
used to keep track of the new arrivals
on a Web page, then lost count. Each
day ants are moved around the world.
Each shipment is, like the first line
of a novel or the first small steps of a
nation, a beginning with a far-off and
unknown end.

L

ike many biologists, Andrew V.
Suarez, of the University of Illinois
at Urbana–Champaign, struggled
for years with the question of
which colonizing organisms fail and
which succeed. He studied it the
hard way—with fieldwork and lab
experiments—until 1999, when he
found some brown jars. He found
them the way a child hopes to find
treasure, accidentally. He had gone
to the Smithsonian Institution National Museum of Natural History’s
National Insect Collection to look
for early samples of Argentine ants
collected in the United States or at
its borders. He hoped to find out
how vintage specimens of Argentine ants were related to the existing populations: would they be kin
to the first successful queens—or,
perhaps, evidence of other, less successful attempts?
Ted R. Schultz, a myrmecologist
who works in the museum, pointed
Suarez to samples that had been collected throughout the twentieth century. There, among many thousands of
jars of insects labeled with taxonomic
notes, locations, and dates, Suarez ultimately found relatively few samples
of Argentine ants. But what he found
besides them was, to his mind, far
more interesting: some of the ethanol-filled jars were jammed with vials
of ants collected at ports of entry in
the eastern U.S. from 1927 to 1985.
They were ants that border agents,
tired, overworked, and overwhelmed,
had picked from plants being shipped
into the U.S. Could those ants be
identified as members of species
that had failed or succeeded as
colonists, and if so, could the
specimens be used to compare
the two groups? As curious
as Pandora before him,
Suarez opened the jars.

In the jars and vials were 394 separate samples of ants. Suarez solicited
the help of two friends, ant ecologist
David A. Holway of the University of
California, San Diego, and Philip S.
Ward, guru of ant gurus, at the University of California, Davis. Altogether
they identified 232 distinct species,
many of them completely new to science. Twenty-eight of those species
had survived and established themselves somewhere in the U.S. (from
separate introductions that occurred
either before or after the arrival of the
interdicted ants). The rest, as far as was
known, had never made it through.
Suarez considered the traits possessed by each of the ant species in
an attempt to see what might have
predisposed some of them to survival.
He measured whether they were big
or small. He examined whether each
lived in the canopy or on the ground,
and whether they were from one subfamily or another. He also looked at a
simpler possibility: that “survivor species” tended to be those introduced
more than once. The evidence in the
jars showed, for example, that Argentine ants had arrived at least twice.
Were successes just a consequence of
the number of tries? Might history,
at least of ants, be a consequence of
persistence—try and, as your mother
might have said, try again?
The theory that surviving species
tend to be those that were introduced more than once held up,
on average. There were also
other patterns. Ants that live
exclusively in tree canopies,
for example, were very unlikely to succeed unless they
were versatile in their choice
of host trees. But one conclusion seemed inescapable:
the more species

we move around the Earth, the more
will escape into new habitats and have
a chance to survive.

S

urviving is just the beginning
of the story, however. When a
pioneering group sets up camp and
starts living in a new place, possible
futures diverge. One species might
be wiped out within a generation
or two. A second might survive, but
never become common.Yet another
species might thrive, eventually
spreading across states, continents,
and even the world! Even if surviving in a new environment is sometimes a matter of being introduced
again and again, thriving is a different story. Relatively few invasive species truly prevail.
One of the most prominent explanations of why an ant empire
rises has its roots, not in a brown
jar, but in a hole. In the late 1980s,
biologist Ted J. Case and zoologist
Robert N. Fisher at the University of California, San Diego, were
studying coastal horned lizards
(Phrynosoma coronatum). The two put
out lizard traps—small
equivalents of holes
dug to catch,
say, African
lions—
all

over southern California. They
wanted to see where the lizards were
doing well, declining, or just plain
gone. Case and Fisher knew when
they began the work that certain lizard populations were dwindling, an
observation corroborated when the
trap results started to come in. As the
project continued, it became more
and more clear that the horned lizards were on the decline because of
Argentine ants. It turned out that
the native ants on which the lizards
fed were being displaced.
One curious thing about Argentine
ants is that they are, despite their apparent meekness, ecologically dominant.They are squishy, small, stingless
wimps, as ants go, yet somehow they
have managed to overpower the big,
tough native ants. It’s almost as if they
are a force out of a Gabriel García
Márquez novel: ethereal things unperturbed by the ordinary rules of cause
and effect, strength and weakness.
There’s another strange thing
about Argentine ants, as Suarez and
Holway discovered in collaboration
with evolutionary ecologist Neil D.
Tsutsui, now at the University of
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California, Berkeley (the three have
gone on to become myrmecological
supercollaborators of a sort). If you
take an Argentine ant from what
looks like one colony and put it together with one from a distant colony,
they accept each other. In fact, you
can perform that trick over much of
California and very few of the ants
will fight. It is as though all of the Argentine ants in California are part of a
few huge colonies—“supercolonies,”
they’ve come to be called. Although
“super” refers to the underlying unity
of multiple individual colonies, it also
seems to imply superpowers: the possession, perhaps, of thousands of tiny
red capes.
Ted Case joined forces with Holway and Suarez for an experiment to
test whether the lack of aggression
among those ant colonies somehow
helped them to compete with other
species. Might it simply be that by
not fighting with their neighbors, the
18
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Argentine ants wasted less energy on
war and could spend more time on
the good stuff—sex and finding food?
Does such peace pay? It turned out
that, yes, aggressive ants wasted energy
fighting (and dying), and so gathered
less food and fared poorly, in general.
Peace pays (at least peace with one’s
kin), and so Argentine ants have made
bank everyplace they have moved.
In fact, it isn’t just for the Argentine ant that peace seems to pay.
Supercolonies and the unicolonial
populations they create look to be
common among invasive ants. Just
last year, big-headed ants (Pheidole
megacephala)—a species probably from
southern Africa, now introduced
across much of the tropical world
and thriving—were found to form
supercolonies. Other supercolonizers
include the little fire ant (Wasmannia
auropunctata), the European fire ant
(Myrmica rubra), the garden ant (Lasius
neglectus), three species of the genus

Monomorium and six of the genus
Cardiocondyla—none of them yet
awarded common names—and more.
In warfare, be it urban or myrmecological, identifying one’s enemies is
key to besting them. The Bloods and
Crips flash gang signs as symbols of
their allegiance. Ants flash chemical
badges identifying their home nest.
Without such markers, no one knows
who is friend or foe. When the clarity of “us versus them” breaks down,
peace breaks out among colonies of an
ant species. Different nests swap workers and queens, and the term “colony”
becomes fuzzy. Experiments seemed
to show that one conglomeration of
Argentine ants stretched the length
of California, another from Italy to
Portugal . . . until, in 2009, workers
from those two “colonies” (along with
a third from Japan) were put together,
and they didn’t fight. Thus, across the
entire globe, a few peaceful supercolonies could exist and expand.

A

nswering the questions of why
and how supercolonies form has
provoked wars of a different kind,
among scientists who mark territories on conceptual ground. Literally
hundreds of ant biologists (and now
even a few termite and wasp biologists) have studied supercolonies and
their origins. Behavioral ecologist
Deborah Gordon and colleagues at
Stanford University have argued that
supercolony formation is a consequence of many ant colonies having
similar diets and consequently smelling the same, thus being incapable
of distinguishing nestmates from

outsiders. In contrast, Tsutsui, Suarez,
and Holway have argued that ants’
chemical “signature” is at least partly
inherited, so when all the individuals in a population are descended
from a common ancestor, they don’t
identify each other as “other” because in a genetic sense they aren’t
“other.” Or maybe certain species are
predisposed to form supercolonies,
regardless of geography. At the messy
boundaries of those debates, consensus even breaks down in formulating a definition of “supercolony.”
Yet regardless of how supercolonies
emerge (and it may differ from species to species), it seems true that
they are disproportionately common
among invasive ants.
A handful of other traits found in
many invasive ant species seem to
relate to supercolony formation, such
as having multiple queens (polygyny)
in each nest. And the males are apt to
mate with their sisters, enabling an ant
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colony to reproduce on its own—a
handy trait in a new realm where
mates are scarce. In addition, many
invasive ants seem to rely on hemipteran husbandry. That is, the ants care
for hemipterous insects, such as scale
insects and aphids, which produce
sugary food in exchange for protection and other favors.
Yet not all invasive ants fit that
mold. Take the Asian needle ant
(Pachycondyla chinensis)—so called for
its painful sting. Native to Japan, the
needle ant is now widespread in the
southeastern U.S. It dominates and
drives out many native ant species,
with all the possible ecosystem-wide
ripple effects that implies; yet it does
not appear to form supercolonies.
Nor do its colonies tend aphids. To
explain such an exception, and perhaps the broader rule as well, let’s return to the jars of ants Suarez found
at the Smithsonian. The bigger story,
the scoop from those jars, is the great
Continued on page 40
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Continued from page 19
heaps and hordes of ants being introduced everywhere.

I

f hundreds of ant species are being
intercepted by U.S. Department of
Agriculture agents checking just a
handful of plants, how many more
might be getting in? The answer is almost certainly thousands, being put to
the viability test wherever they land.
One hundred fifteen species of ants
have been captured en route to New
Zealand. Seventy-six species have cast
up on the shores of the Netherlands,
less than a quarter of them the same
species that turned up in New Zealand. A new invasive species was recently detected in Texas; even though
it infests much of the state, it has not
yet been formally named (unofficially it’s called the “Rasberry crazy
ant”—Rasberry for its discoverer’s last
name
and crazy for its seemingly er
ratic crawling). Columbia University
students discovered that a nonnative
ant that has never been studied outside
Japan is now the most common species on Manhattan Island.
Here is my own take, based on the
contents of Suarez’s jars. Some ants
fit nowhere. Some fit everywhere.
We are, with our sloppy shipping,
sampling the world of species for the
toughest, the most fertile and durable.
They (and other invasive species) will
be the progenitors of the next dynasty. Local species, including people,
must compete with invasive species
for resources. If we had chosen consciously, we might have chosen to pit
our native flora and fauna against the
weakest invaders, but it is the strongest we have spread instead. And they
keep coming, ringing in, queen by
queen, the new empire. They begin
weak, but they shall inherit the Earth.
By most measures, they already have.
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