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Just north of the equator, French Guiana's steamy rainforests are home to about a dozen species of tarantulas.












[image: [Image]] 





Queen of the Jungle
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Sam Marshall is lying on his belly in the rainforest, his freckled face just inches from a fist-sized hole in the dirt. He turns on his headlamp. He gently pokes a twig into the tunnel and wiggles it. "Come out!" he says into the hole. "I want to meet you!" Normally, it's not a great idea to poke sticks into burrows in the jungle-especially if you don't know who lives there. Snakes, for instance, don't appreciate it. In this particular rainforest, the most common snake is the fer-de-lance. The name means "spearhead" in French, which suggests you'd better not bother one.

"AVERTISSEMENT!" (French for "WARNING!") reads the rough-hewn sign at the head of the jungle trail to Trésor Réserve. The sign warns visitors to beware of snakes—and, while they're at it, to watch out for spiders, wasps, biting ants, bees, wild pigs, slippery trails, roots poking up from the ground, and branches falling down from the trees.

But Sam knows this forest well. He knows exactly what he's doing. Sam is a spider scientist, or arachnologist (pronounced "ar-rack-NAWL-o-gist"). His specialty? The biggest, hairiest, and, some would say, scariest group of spiders on earth: tarantulas. That's why he's come all the way from Hiram, Ohio, to French Guiana in South America.



FACING PAGE: Sam uses a "fishing stick" to trick a Goliath birdeater out of its burrow.
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Just north of the equator, French Guiana is home to only 150,000 people. It's about the size of Indiana. But for its size, this is probably the tarantula capital of the world. Perhaps a dozen species of tarantulas live here, including some of the most spectacular.

So far, Sam has caught only a glimpse of hairy legs in the hole. But he knows who's in there: a Goliath birdeater tarantula, the largest species of spider on the planet.

How big might that be? Big enough that with outstretched legs, this spider could cover your whole face. A large one could weigh as much as five mice. This tarantula is a Goliath for sure!

Sam isn't frightened at all. "C'mon, sweetie!" he calls down the hole. Sam is trying to lure the spider out. Normally tarantulas spend the day waiting in their silk-lined retreats. They come out at night to sit in front of the burrow. There they wait for prey. But by wiggling the stick as if it were a juicy worm or a scuttling cockroach-a meal the Goliath birdeater, despite its name, would probably prefer to a bird—Sam hopes to coax her out into daylight.

There! Sam feels her grab the twig with the pair of food-handling feet, called pedipalps, next to the front of her head. "She's pretty strong," he says. He knows she's a female because he can already see how big she is. Females are bigger than males and live much longer.

He wiggles the stick some more. He thinks she'll come out if the "prey" seems to be trying to get away. And he's right: "Here she comes," he announces.

She thunders out of the hole! Her eight walking feet, each tipped with two claws called tarsi, patter loudly on the dead leaves on the forest floor. "These tarantulas are the jaguars of the leaf litter," Sam says. And it's true—to the frogs and worms and insects who live here, this tarantula must be an awesome predator.

Even for a big mammal like a human, the sight of a Goliath birdeater tarantula rushing out of her burrow takes your breath away. She's not even full grown, but her head is the size of a fifty-cent piece. Her abdomen is bigger than a quarter. All of her body, including each of the seven segments of her eight strong, long legs, is covered with rich, deep reddish brown hairs, some of them half an inch long.
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When she races out, she looks as if she might rush up Sam's arm—maybe onto his face! And if she does, will she bite him? Would he die?

The giant tarantula stops abruptly, just four inches past the mouth of her burrow. Even though her eight eyes are almost blind, her other senses—which include chemical senses humans can only dream of—tell her the bad news: No meal here. And then, quite reasonably, she backs down partway into her burrow.

Sam ties a bit of bright pink plastic tape to a nearby tree to help him find the burrow again later. He gets up to leave, to find more spiders. The tarantula doesn't vanish down the hole; she waits calmly, still near the mouth of her burrow. Three adult humans—Sam and two companions—thud past her. To her fine-tuned sense of touch, the vibrations must shake the very earth. Surely she realizes that nearly five hundred pounds' worth of monsters are clomping around just inches from her home!

"Yeah, but why should she care?" Sam says. "She's Queen of the Jungle!"

The largest spider on earth, the Goliath birdeater tarantula guards its burrow entrance.






 






[image: [Image]]
[image: [Image]]
[image: [Image]] 

***

Sam is thrilled every time he sees a Goliath birdeater tarantula. He is in awe of this giant spider. "They really are, at the level of the forest floor, the masters," he says.

But he's never been frightened of them.

He has handled hundreds of tarantulas and worked with them thousands of times. He's never been bitten—not once. "They don't have a bloodlust to bite people," Sam says. "The last thing they want to do is bite you! They'd rather be left alone. They are just really interesting, beautiful animals, not horrible creatures."

In fact, not one single person has ever died as a result of a tarantula bite. Tarantulas don't attack people. They attack only what they want to eat, and, happily, tarantulas don't eat us. (People eat them, though. In the jungle, people roast them to burn the hairs off before eating them—and sometimes use the cooked tarantulas' leftover fangs to pick their own teeth afterward.)

For most tarantulas, biting is a defense they'd rather not use at all. They'd rather hide. If that doesn't work, some tarantulas use a defense more effective than fangs or venom: their hairs!

How can tarantulas use hair to protect themselves? Sam explains: When irritated, most New World tarantulas (those from North and South America) will use their rear pair of legs to kick hairs off their back end. Each hair is covered with tiny barbs like a porcupine quill but is light enough to float on air currents.

Tarantulas don't go hunting for prey. They wait for something tasty, like this cockroach, to walk within reach, then pounce.
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Sam has had a few "hairy" experiences himself. He knows firsthand that these barbed hairs can get into the folds of skin in your neck, between your fingers, into your eyes, up your nose. The result? Itching and sneezing that make a smart predator leave the tarantula alone.

Though tarantulas are much less scary than you probably thought, they're far stranger than you might have imagined. In fact, all spiders are pretty amazing! They smell with their feet. They taste with special hairs on their feet and legs. They wear their skeleton on the outside instead of the inside. That's why their "skin" is called an exoskeleton, because exo—like exit—means "outside." Their exoskeleton isn't made of bone but of cuticle, the same stuff you peel off a cooked shrimp. Even tarantulas' hairs are not really hairs, but very fine cuticle.

Spiders seem like creatures from another planet. Their blood is clear, or sometimes pale blue or yellow. They periodically shed all their exoskeletal "skin"—and even the lining of the mouth, stomach, and lungs. Tarantulas do this while lying on their back with their feet in the air. They can regrow lost legs. Sometimes a tarantula will pull off its own injured leg—and then eat it (proving the old saying "You are what you eat")!

Look at a tarantula and you can clearly see the astonishing body plan of all spiders. Their body parts seem to be in all the wrong places, or doing the wrong things, or too numerous, or too few. The head is covered with eyes (eight), fangs (two), and legs (eight). The stomach, too, is in the head. (After all, spiders have just two big body parts, the head and the abdomen.) Some spiders, including most common house spiders, digest their food BEFORE they eat it. First the spider bites and paralyzes the prey with venom. Then it pumps fluid from its stomach into the victim. In a few moments, the inside of the prey has turned to liquid. Yum! The spider slurps out the juice and then tosses the skin away like an empty juice box. Some spiders, though, do things differently: tarantulas, for instance, grind up their food with teeth behind their fangs.

Spiders, with their silk and strength and grace, have abilities we'd like in our
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comic book heroes—like Spiderman. But if spiders have their own heroes, they are probably tarantulas.

Tarantulas are superspiders, and not just because they're so big and strong and hairy. Most spiders live only a season or two. Some tarantulas can live thirty years. And tarantulas are among the world's most ancient groups of spiders. Sam considers them "sort of spider dinosaurs." Tarantulas have been around for more than 150 million years—and, unlike the dinosaurs, they're not extinct. They have a lot to teach us!

Yet, like our superheroes, these superspiders have many secrets. They are mystery animals. Scientists know very little about them. Sam is one of only four or five scientists who study tarantulas. "Tarantulas are understudied and underappreciated," says Sam.



Take the Goliath birdeater tarantula. Scientists don't have any idea how many there are. How do they select their burrows? Does each spider dig one, or

An adult female tarantula sheds her skin about once a year. First she spins a silk molting mat in the safety of her burrow. Then she rolls onto her back, wriggling and struggling for hours to squeeze off the old skin. Afterward, she lies exhausted while her new skin hardens and darkens.
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does it take over a hole made by another animal? Do they live in spider neighborhoods, or just anywhere all over the forest? How fast do they grow? How long do they live in the wild? How much space do they need? Nobody knows.

So little is known about the Goliath birdeater that only twice have scientists seen one kill and eat anything in the wild. (Once, it was a big worm. Another time, a legless, wormlike amphibian called a caecilian.) "It's especially amazing considering that here you have the biggest of something in the world," Sam says, "and nobody knows anything about it!"



That's what Sam is doing here in the rainforest. "Basically," Sam says, "what I want to know is, what is life like for the world's largest spider?" It's work he continues back at his laboratory at Hiram College in Ohio. The mystery of tarantulas drew Sam to them in the first place. And the tarantulas, in turn, lured him to this rainforest and inspired him to become a scientist.

Many tarantulas are really quite beautiful, like this Martinique pinktoe (FACING PAGE) and Chilean rose hair (RIGHT).
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When Is a Tarantula a Tarantula?

In Malaysia, they call them "earth tigers." In parts of Africa, "monkey spiders." But one thing tarantulas were never called was "tarantulas"—until European explorers made a mistake. The big, hairy spiders we know as tarantulas aren't the "original" tarantulas. The name was first used for a two- to three-inch-long wolf spider from Mediterranean Europe. People thought this spider had a really nasty bite. (As it turns out, they wrongly blamed the big wolf spider for the bite of another, less showy spider, a relative of the black widow.) The bite was said to hurt so much that people who were bitten would dance around, trying to get rid of the venom. They called the dance the tarantella, named after the Italian town of Taranto. That's where the original tarantula got its name.

When European explorers went to the tropics and started finding giant, hairy, scary-looking spiders, they called them all tarantulas. Wrong again! Tropical tarantulas are very different spiders.

The tropical tarantulas and their relatives were on Earth long before the Mediterranean tarantula. Tropical tarantulas—a group of spiders scientists sometimes call hairy mygalomorphs—were among the planet's original spiders. They first appeared long, long ago when half the world was glommed together in two big supercontinents. The one the tarantulas lived on later broke up into South America, Australia, Africa, Antarctica, and part of Asia. Today, different kinds of tarantulas are found on all of these continents except Antarctica, plus parts of North America and Europe, too. Some live in trees. Some live in holes. And some even live in people's houses. Not all of them are giants. Some are smaller than the long-legged spiders who probably live in your basement. But all of them share certain features, just like family traits.

All of the tropical tarantulas are in what scientists call a family

A wolf spider carries her egg sac.
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of spiders. Scientists are always sorting things into categories, the way you might sort your clothes: You might keep all your winter clothes in one closet, and in that closet you might keep all the pants in one section, and shirts in another. Within the shirt section, you might have all the flannel shirts grouped together, separate from the turtlenecks. And so on.

The biggest category for scientists is the kingdom. Spiders are in the animal kingdom. The animal kingdom itself is split into two major groups, depending on whether the animal has an internal skeleton or not. Those who don't are called invertebrates (in means "not"—as in "inaccurate" or "inconsiderate"; vertebrate comes from the word for the backbone, or vertebrae, of the skeleton.)

The invertebrates are a big crowd of critters. Invertebrates include not only spiders, but also worms, crabs, jellyfish, all the insects from beetles to butterflies—and quite a few others. In fact, most animals on Earth aren't vertebrates, like whales and people, snakes and birds. More than 90 percent of all animals on Earth are little, spineless invertebrates! So it's a good thing that within the invertebrates scientists make more categories.



After all, spiders aren't much like worms or jellyfish. They're not

The beautiful Indian ornamental tarantula lives inside tree hollows and comes out after dark, hungry. This tarantula's venom is among the most dangerous to humans.
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even insects. All insects have three major body parts and six legs. But count up spider parts and you'll see how different they are: Like mites, scorpions, ticks, and daddy longlegs (also called harvestmen), all spiders have two main body parts and eight legs. They are all arachnids ("uh-RACK-nids"), a word that comes from the Greek word for spider. Spiders are their own group within the arachnids. All spiders have venom (though most of the time the venom can't hurt people), and all spiders make silk.

Scientists further sort spiders into families. There are about sixty spider families in the world. One family is the jumping spiders. They come in different shapes and sizes, but all of them have two really big eyes in addition to all the small ones. Another family is the orb web spiders. They include the garden spiders who weave big, pretty webs. The Mediterranean spider is a species of wolf spider, a family of spiders who hunt their prey on foot rather than snare it in a web.

The tropical and subtropical tarantulas are all one family, the Theraphosidae. They're named for the Latin word for "small animal." (You'd think they might have named it "big spider" instead!) From here on in this book, we'll use the word tarantula as Sam does: to refer to members of the family Theraphosidae.

So what unites the family? Several features set them apart. Because tarantulas are such ancient spiders, two parts of their bodies are still kind of old-fashioned.

Tarantulas breathe using two pairs of "book lungs" (so called because they look like the pages



Apart from spiders, the arachnids include scorpions, vinegaroons (which can squirt acid "vinegar"), daddy longlegs (or harvestmen), ticks, and mites. All have eight legs (the animals are named in order of their size in the illustration).
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of this book). Most spiders have one pair of book lungs, plus breathing tubes called tracheae, which deliver oxygen directly to different parts of the spider's body. The tracheae are a relatively new invention. Too bad tarantulas missed out! The breathing tubes help spiders conserve water. Book lungs lose a lot of water through evaporation. This can put a thirsty tarantula in big trouble. Spiders, unlike mammals, use blood pressure instead of muscles to straighten their legs. Since blood is mainly water, a tarantula who's thirsty may not be able to walk.

Another old-fashioned feature is the tarantula's fangs, which move only up and down. All other spiders' fangs move sideways. The "new-fangled" way allows spiders to bite faster and easier. They don't have to rear up and stab their victims with their fangs, as tarantulas do.

But the tarantula family is still doing just fine, thank you. There are 850 different kinds—small, medium, large, and (as in the Goliath birdeater) extra-large; hairy and extra-hairy; some with gorgeous stripes, some with red knees, some with bright orange bellies. Some come in purple and shiny blue!

Few other groups of spiders are so varied, successful, and widespread. They live almost everywhere that is warm enough: from the southwestern deserts of the United States to the rainforests of Australia. Even without the latest design in fangs, even with their old-fashioned book lungs, tarantulas have conquered much of the world.

Jumping spiders (this one is from Costa Rica) have the best eyesight of all spiders.
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An up-close look at a Goliath birdeater (underside)

Eating and mating. Two pedipalps are used for handling food. Males also use them to store sperm for mating.

Hissing hairs. Pale bristles on the inside of the front legs make a warning hissing noise when rubbed together.

Silk production. The spinnerets are a spider's silk-producing organ.

Venom delivery. Fangs are hollow and inject the prey with venom.

Breathing system. Four book lungs under the body absorb oxygen.

Hair defense. Tiny irritating barbed hairs on the abdomen can be released to deter predators.
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