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ost spiders have beastly social

skills. They’re aggressive, territo-

rial loners that would just as
soon eat a sibling as look at one.

Of the 35,000-odd spider species that
have been described, however, a few
dozen flout tradition. These social spiders
live in groups. They cooperate while hunt-
ing and building their communal homes.
They even care for their own—and some-
times each other’s—young, whereas typi-
cal spiders lay their eggs and creep away.

Nineteenth-century biologists, includ-
ing Charles Darwin when he voyaged to
South America, discovered a few spider
species that gathered in huge colonies. In
the past 20 years, researchers have
found more examples of gregarious spi-
ders. Now, scientists are exploring the so-
cial webs that bind together these infa-
mous individualists.

By looking at the social world from a
spider’s-eye view, biologists are gaining
insights into the evolution of sociality, the
costs and benefits of group living, and the
ways that creatures relate to their kin.

Entomologists have long studied the
social worlds of a variety of insects—
ants, bees, and termites—that live in
large, cooperative networks. Like the six-
legged social species, many cooperating
spiders hunt together and share food.

Although arachnid societies bear a su-
perficial resemblance to these insect
communities, they operate by markedly
different reproductive rules. In insect
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groups, workers are sterile and only the
queen lays eggs, whereas all spiders in a
colony are able to reproduce.

In that regard, social spider species in-
teract more like a herd of wildebeests
than like a hive of bees, says George W.
Uetz of the University of Cincinnati.

Deborah R. Smith of the University of
Kansas at Lawrence compares social spi-
ders to a pride of lions. “It's always inter-
esting to see an organism one usually
thinks of as asocial, predatory, and canni-
balistic, forming large cooperative soci-
eties,” says Smith.

The most social of the social spiders
live in multigenerational colonies in the
rain forests of South America. Anelosimus
eximius, one of the best studied of these
cooperative species, builds a hammock-
shaped web suspended from the lush veg-
etation by long threads. Their mahogany
bodies are about the size of pencil
erasers. They band together in colonies
of hundreds to tens of thousands of indi-
viduals, spinning their collective web
above rivers and roads and where light fil-
ters in through the tree canopy.

Several generations of spiders live to-
gether in the community, and with con-
stant repairs, the meter-long nest can
last several years. Adult spiders care for
the young, but they don’t distinguish be-
tween their own progeny and those of
others. They guard eggs against preda-
tors, move egg sacks to the web areas
with the most comfortable tempera-
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tures, and feed hatchlings.

When a colony grows too large, the nest
starts to break up of its own weight, Smith
says. The spiders split into two or three
groups, or the young adult females crawl
away on bridges of silk to spawn their
own colonies.

Group living has its benefits, says
Leticia Avilés of the University of Ari-
zona in Tucson, who studies coopera-
tive spiders in Ecuador. Working togeth-
er, social spiders can capture prey as
large as 10 times their size, whereas an
individual spider is lucky to bag a bug
twice as big as itself.

Cooperative spiders also save on the
cost of silk. Frequent tropical rains pelt
the sheetlike webs. By working together,
the cooperative spiders conserve on en-
ergy and protein as they repair the dam-
age from a web-ripping storm.

As the colony expands, however, para-
sites are more likely to find it and infest
its egg sacks. Field studies show that fe-
males living in an intermediate-size
colony raise the largest numbers of off-
spring, Avilés reported in the September
1998 AMERICAN NATURALIST.

ooperative behavior evolved in
eight unrelated spider genera in
different families, says Smith. She
has gleaned clues to the evolution of this
behavior by looking at some modern
species that are related to social spiders.
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They have some social traits but haven't
fully committed to group living.

In such species, the mothers care for
the young well after they have hatched
but do not establish colonies. Each gen-
eration of young goes off and makes its
own single-family web. These species,
Smith speculates, resemble forerunners
to the fully social spiders. After some
point in evolution, she says, “the babies
just never leave home.”

All this togetherness over many gener-
ations inevitably leads to inbreeding, nor-
mally considered an evolutionary no-no.
“We had to ask, Were they really doing
this?” says Smith.

They were indeed, according to recent
research on the genetics of spider soci-
eties. Smith finds genetic variation be-
tween colonies of one cooperative species,
but within one nest, the individuals are
virtually identical.

When the living is easy, it’s fine to be a
clone, Smith says, but without genetic
variation, an entire population could be
wiped out by an epidemic. For instance, a
mysterious spider plague swept through
Panama in 1983, killing entire nests of co-
operative spiders.

The cooperative spiders’ evolutionary
history may have prepared them some-
what for inbreeding, says Smith. The im-
mediate ancestors of cooperative spi-
ders probably didn’t disperse far from
their birthplaces. Adults therefore likely
mated with their cousins, and perhaps
this early stage of inbreeding purged
some of the harmful genetic traits that
could overwhelm an inbred social group,
she speculates.

s biologists have started teasing
Aapart the web of relationships

inside spider societies, they have
helped rehabilitate a concept called group
selection. Once shunned by evolutionary
biologists, the idea may be one of the
best ways to understand how coopera-
tive social spiders have evolved, says
Theo Evans of the University of Mel-
bourne in Parkville, Australia, who stud-
ies social spiders in eucalyptus forests.

In classical Darwinian evolution, the
most fit individuals of a species survive
and reproduce. In the 1960s, theorists
suggested group selection as a commu-
nal corollary. According to this concept,
certain behaviors benefit entire species of
animals rather than individuals.

Male deer, for example, compete with
each other through nonlethal displays.
This type of behavior may have evolved
because it led to fewer deaths for the
species as a whole rather than to breed-
ing advantages for the individual, suggest-
ed adherents of group selection theory.

Although the concept made a certain
amount of intuitive sense, it doesn’t gen-
erally hold up to evolutionary scrutiny,
according to today’s biologists. Groups
don’t reproduce, after all. Only individu-
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als do, and individuals compete with
their neighbors for food and mates.
Moreover, groups are fluid, with individu-
als moving in and out of them at a rate
that would dilute any benefit accrued by
temporary team work.

Today, biologists are focusing on evo-
lution at the level of whatever carries a
gene, says Evans. In most cases, genes
confer advantages on the individual who
carries them. In social spiders, however,
an entire, inbred group may be the vehi-
cle that carries a gene, proposes Avilés.

The sex ratio among cooperative so-
cial spiders supports this theory. Ninety
percent of a cooperative spider popula-
tion is female. This sex ratio benefits
colonies in their competition with other
colonies, says Avilés.

The more fertile females there are in a
nest, the faster the colony grows to a safe,
productive size, and the more daughter
colonies the group can spin off. However,
any individual in a colony could pass its
own genes along faster by bearing many

By banding together, colonies of the
cooperative social spider Anelosimus
eximius can bag bigger prey than
individual spiders can.

males, who could inseminate many fe-
males. Thus, the sex ratio appears to be a
trait selected at the group level.

igh in the canopies of Australia’s
Heucalyptus forests, another sort of

social spider builds its nests, which
are wonders of arachnid architecture. The
crab spider species Diaea ergandros con-
structs its homes out of long, flexible
eucalyptus leaves, says Evans.

Unlike cooperative spiders, thumbnail-
size social crab spiders live together for
just one generation and then disperse to
form the next season’s nests, says Evans.
Each year, the female constructs the
foundation for her nest with five or six
leaves, then lays her egg sack in the inner
chamber. She sits on the egg sack, like a
mother hen incubating her eggs, and
guards it against predators and parasites.

When her 40 to 80 offspring grow
strong enough, they tie more leaf layers
around the nest. The spiders first fold
one leaf over and tie its ends together
with silk. Then, they wrap another leaf
around the first, and another, and anoth-
er, making the layered nest look like a
head of cabbage. They work until the
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nest reaches the size of a softball.

The group also gangs up to ambush
bees, moths, and butterflies that alight
on or near the nest.

For a spider, the mother crab spider in-
vests heavily in each of her progeny.
Nonsocial crab spiders may lay 10 egg
sacks per year, each containing as many
as 1,000 eggs, and then leave them on
their own. The social crab spider lays just
one egg sack, and she feeds the young
throughout the year. When autumn comes
and food supplies grow scarce, she serves
up her last meal to her young: herself.

Evans brought colonies of social crab
spiders into the lab and provided them
with long, leaf-shaped, flexible pieces of
transparent plastic, which they con-
structed into nests. He could see into the
heart of the nest and watch how the so-
cial crab spiders defend themselves
against predators.

The nest serves as a labyrinth, in which
the crab spiders can avoid invaders,
Evans observed in the lab. He introduced
a predatory spider, which gnawed the
silk threads holding together the plastic
that formed the nest’s narrow passage-
ways. The crab spiders sensed the source
of the vibration and shrunk from that part
of the nest. When the predator finally gave
up, the crab spiders repaired the damage.

In the wild, the nests protect the spi-
ders from insects, birds, and small mam-
mals, as well as other spiders. “It’s a very
scary world out there,” says Evans.

Without the large, protective nests,
crab spiders would be easy prey in the
Australian forests. Under such conditions,
a lone individual can’t survive as well as
one who gives up some autonomy and
shares food with the group, he says.

The spirit of “all for one and one for
all” succeeds better, evolutionarily, if the
“all” being served share most of their
genes. In social crab spiders, scientists
were surprised to find that the family
group will accept nonrelative but same-
species crab spiders. The colony hunts
with these outsiders and offers them asy-
lum in the nest, a seeming violation of
evolutionary rules.

The apparent altruism turns out to
serve a purpose, however. When food is
scarce, crab spiders eat these immigrants
rather than their own siblings, Evans re-
ported in the Feb. 7 PROCEEDINGS OF THE
ROYAL SOCIETY OF LONDON B.

ther social spiders show a little
Omore respect for each other’s per-

sonal space. The colonial orb-
weaving spiders of Mexico and the south-
western United States build interconnect-
ed webs, but they defend their own turf,
says Uetz. The longest continuous colony
that has been observed was built of orbs
knitted together by hundreds of thou-
sands of l-centimeter-long spiders. It
measured 4 m across and 2 m high and
stretched nearly two football fields long.
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The spiders cooperatively erect
the long silk lines to which individu-
als anchor their orbs. Each spider
fends for itself within the scaffolding,
however, ejecting other spider in-
truders and parasites, hiding from
predators, and catching insects that
land on its own orb.

Insects that fly into the long quilt
of webs may bounce out of the first
orb they hit, but they are likely to ric-
ochet right into a neighbor’s lair,
says Uetz. Each spider captures
about as much prey as its neighbors,
he says.

In flush times, it behooves a colo-
nial orb spider to live in large
groups, because the big net that the
spiders collectively create provides
each individual with plenty to eat.
When times are tight, however, this
modified group-hunting system
breaks down. Each individual still
captures about the average amount of
prey, but that smaller amount isn’t
enough to sustain it.

In such conditions, says Uetz, a spider’s
best chance would be to fend for itself.
Theoretically, some would still starve, but
others would survive.

Uetz started studying social spiders 20
years ago in Mexico, where orb-weaving

Uetz

Cooperative orb weavers suspend their individual
webs from communal scaffolding.

species anchor their orbs to cactus
spikes. Uetz wondered whether the sparse
desert vegetation concentrated the orb
weavers, their proximity only giving the
appearance of communal behavior. To
test this, he picked spiders up and intro-
duced them to new locations with more
abundant sites. He found that the orb
weavers do seek each other out and

build their colonies together.

No one knows yet whether the
social orb weavers always live in
colonies. In different environments,
says Uetz, the spiders may try dif-
ferent strategies for survival. He is
following a species of colonial
orb weavers that he found just be-
low the cliffs of Pebble Beach in
California. During last year’s bug-
rich El Nifo spring, the orb weavers
lived together in a large colony. He
plans to return when food is spars-
er to see whether the spiders are
still living socially.

Social spiders have evolved inde-
pendently in Africa, the Middle East,
the Americas, and Australia. The re-
peated appearance of social behav-
ior has puzzled spider experts.
“We're all trying to figure that out,”
says Evans. “And we all disagree.”

It may be that communal living of-
fers some spiders their only chance in a
harsh world. When leaving a nest is too
dangerous, rebuilding a web each day is
too demanding, or finding mates is too dif-
ficult, sociality can win out over solitude.

Living together and sharing resources
“may not be a good option,” Evans says,
but in certain circumstances, “it’s the
best of all available options.” O

Biomedicine

Most cancers less common, less deadly

Cancer deaths in the United States declined steadily between
1990 and 1996, resulting in a total drop of about 4 percent, ac-
cording to a new report. The number of new cancer cases diag-
nosed annually also dropped, by 0.9 percent each year.

Reductions in lung cancer helped drive the overall decrease
in cancer rates, but this trend could change since more young
people are smoking, warns Phyllis A. Wingo of the American
Cancer Society in Atlanta. She and her colleagues from the Na-
tional Cancer Institute (NCI) in Bethesda, Md., and the Centers
for Disease Control and Prevention in Atlanta present their re-
sults in the April 21 JOURNAL OF THE NATIONAL CANCER INSTITUTE.

The researchers analyzed cancer data from five states and six
cities, representing 14 percent of the U.S. population. Many of the
most common and most deadly cancer types declined during the
7-year period. Diagnoses of leukemia and colon, bladder, and oral
cancer dropped, while the rates of breast- and uterine-cancer di-
agnoses in women remained steady. However, new melanoma
and non-Hodgkin’s lymphoma cases increased.

Death rates declined for cancers of the colon, pancreas,
brain, prostate, and stomach, as well as for breast cancer in
women. However, melanoma and non-Hodgkin’s lymphoma fa-
talities, like diagnoses, rose.

No one knows why non-Hodgkin’s lymphoma rates are in-
creasing, says Brenda K. Edwards of NCL. It’s a cancer of the im-
mune system that could be triggered by chemicals or viruses,
including HIV, she says.

The number of new lung-cancer cases and deaths from that
disease are dropping in men, but the incidence and death rate
continue to climb for women. The rate of new diagnoses was
highest among blacks and lowest among Hispanics.

“Tobacco . . . has condemned our nation to a grimy sea of
preventable cancer,” says Howard K. Koh of the Massachusetts
Department of Public Health in Boston in an article accompa-
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nying the report. Lung cancer, once a medical rarity, now kills
more people than any other type of cancer. “Future medical
historians will undoubtedly recall the 1900s as the ‘tobacco
and cancer’ century,” he predicts. —LH

Portrait of the artery as a motivator

A picture may be worth a thousand doctors’ admonitions.
People who carried in their wallets an ultrasound image of one
of their major arteries and posted a copy of the picture on
their refrigerator door were more likely to reduce their risk fac-
tors for heart disease than those who saw images of their ar-
teries just once.

“If people have a picture of their own artery, there are no
more excuses,” says Jacques D. Barth of the Southern Califor-
nia Prevention and Research Center in Los Angeles, who pre-
sented the research on April 29 to a meeting of the American
Heart Association in Boston. “They adhere well to the changes
we have recommended.”

All 210 study volunteers had at least one risk factor for heart
disease, such as high cholesterol or a smoking habit. After 6
months, the half of the volunteers who had the reminders of
their mortality were more likely to have quit smoking. They
had also lost more weight than the half who only saw the im-
ages of their arteries immediately after the ultrasound was tak-
en. Compared with the group without photos, twice as many
sedentary people in the photo group started exercising.

Ultrasound analysis of the carotid artery, which runs through
the neck to the brain, can indicate risk of heart attack or stroke,
says Philip Greenland of Northwestern University Medical
School in Chicago. The ultrasound itself is difficult to adminis-
ter and read, so Greenland cautions against relying too heavily
on this technique. However, giving people the images “may be a
motivating, behavior-focusing technique,” he says. —L.H.

MAY 8, 1999



