NATIONAL
GEOGRAPHIC

unbelievable

TIRUE.
STORIES

. = R e~
ZOMBIE ANTS VIOON LANDING THE SEARCH
ATTACK HOAX: BUSTED! FOR BIGFOOT

EDITED BY DAVID BRAUN

EDITOR IN CHIEF, NATIONAL GEOGRAPHIC DAILY NEWS



MATIOMAL
GEOGRAPHIC

TALES 3.
unbeli

lievable  TRUE STORIES

MATIONAL GEOGRAPHIC
WASHINGTON, D.C.



Published by the National Geographic Society
Copyright © 2012 National Geographic Society
All rights reserved. Reproduction of the whole or any part of the contents without written permission from the publisher is
prohibited.
Library of Congress Cataloging-in-Publication Data
National Geographic tales of the weird: unbelievable true stories / edited by David Braun.
p. cm.
elSBN: 978-1-4262-0966-6
1. Curiosities and wonders. |. Braun, David. Il. National Geographic Society (U.S.)
AG243.N38 2012
031.02—dc23
2012024608
A
G
St
The National Geographic Society is one of the world’s largest nonprofit scientific and educational organizations. Founded in
1888 to “increase and diffuse geographic knowledge,” the Society’s mission is to inspire people to care about the planet. It
reaches more than 400 million people worldwide each month through its official journal, National Geographic, and other
magazines; National Geographic Channel; television documentaries; music; radio; films; books; DVDs; maps; exhibitions; live
ewvents; school publishing programs; interactive media; and merchandise. National Geographic has funded more than 10,000
scientific research, conservation and exploration projects and supports an education program promoting geographic literacy.
For more information, visit www.nationalgeographic.com.
National Geographic Society
1145 17th Street N.W.
Washington, D.C. 20036-4688 U.S.A.
Cower design by Jonathan Halling
12//IQGF-CML/1
V3.1


http://www.nationalgeographic.com

Contents

Cover
Title Page
Copyright

Introduction
Contributors
Acknowledgments

CHAPTER 1: Ancient Rites & Sacred Places

Maya “Doomsday” Calendar Explained

Millions of Puppy Mummies

Lifelike Chinese “Wet Mummy”

Celtic Princess Tomb Yields Gold, Amber Riches

Ancient Sorcerer’s “Wake” First Feast for the Dead?
Ancient Chinese Chariot Fleet

New Death Ritual Found in Himalaya

Entrance to Maya Underworld Found in Mexico?

Tomb of the Otters Filled With Stone Age Human Bones
Headless Romans in England Came From “Exotic” Locales?

CHAPTER 2: The Body Human

Superhuman Hearing Possible?

Women Can Sniff Out Men Without Knowing—and Vice Versa
Is Your Brain Asleep While You're Awake?

Oldest Known Heart Disease Found in Egyptian Mummy
Rejection Really Hurts, Brain Scans Show

Cocaine Addiction Uses Same Brain Paths as Salt Cravings
Different Nose Parts for Stinky, Sweet

Sleep Cherry-Picks Memories, Boosts Cleverness

Drug Could Make Aging Brains More Youthful?

Your Hair Reveals Whether You're a Morning Person
Mutated DNA Causes No-Fingerprint Disease

Making Music Bolsters the Brain’s Abilities

The 2,500-Year-Old Brain

Eating Crocodile Helped Boost Early Human Brains?
Astronauts’ Fingernails Falling Off

Ball Lightning May Be a Hallucination

Secrets of Synesthesia



Secrets of Sleeping Soundly
CHAPTER 3: Creature Features

Five Weirdest New Animals

Crocodile Attacks Unsuspecting Elephant
Spiky Rat Plant Poison Turns Hair Deadly
Vampire Bats Have Vein Sensors

Goats Scale Dam Walls

Nature’s Four Worst Mothers

Longest Polar Bear Swim Recorded
Alligators Surprisingly Loyal to Old Flames
How Do Giant Pandas Survive?
“Vampire” Frog Found in Vietnam

These Stripes Say Stay Away!

Elephant Makes a Stool—First Aha! Moment for Species!
Biggest Crocodile Ever Caught?
Hibernating Bears Keep Weirdly Warm

CHAPTER 4: Creepy Crawlies

Wasps Can Recognize Faces Study Says

Bumblebee Seeks Warm Flowers for Heavy Pollination
Virus Brainwashes Caterpillars

“Zombie” Ants Found With New Mind-Control Fungi
Cricket Has World’'s Biggest Testicles (But Puny Output)
New “Devil Worm” Is Deepest-Living Animal

Fire Ants Swarm Form Life Raft

Snails Survive Being Eaten by Birds

Five Weirdest Bugs

Spider “Resurrections” Take Scientists by Surprise

All in the Family

Cockroach Brains May Hold New Antibiotics?

Ladybug Incubators Enslaved by Wasps

Male Spiders Massage Their Mates

Alien Wasps Abduct Ants, Drop Them to Get Food

CHAPTER 5: Explaining the Unexplained

Titanic Discovered During Secret Cold War Navy Mission
Bigfoot Discovery Declared a Hoax

Chupacabra Science: How Evolution Made a Monster
Exclusive Area 51 Pictures: Secret Plane Crash Revealed
Kraken Sea Monster Account “Bizarre and Miraculous”
King Tut Mysteries Solved: Disabled, Malarial, and Inbred



“Vampire” Skull Found in Italy

Amelia Earhart Spit Samples to Help Lick Mystery?

Great Pyramid Mystery to Be Solved by Hidden Room?

The Freemasons: 8 Myths Decoded

Crop Circles Explained! Frauds, Artists, Scientists, and Aliens
7 Moon Landing Hoax Myths - Busted

Loch Ness Sea Monster Fossil a Fake, Say Scientists

CHAPTER 6: Feathered Friends

Highest Flying Bird Found

Body Odor Attracting Predators to Birds

Half-Male, Half-Female Chicken

Sexually Showy Male Birds Finish Early

Why Do Birds Fall From the Sky?

Bird With “Human” Eyes Knows What You're Looking At
Bird “Sings” Through Feathers

Birds Can “See” Earth’s Magnetic Field

Chubby Snipe Snaps Nonstop Record

Elusive “Smiling” Bird Captured on Film

Superfast Muscle Power Found in Songbirds’ Throats
Crows Have Human-Like Intelligence, Author Says
Why Transylvanian Chickens Have Naked Necks

CHAPTER 7: The Final Frontier

What Created Earth’'s Oceans? Comet Offers New Clue

New Planet May Be Among Most Earthlike, Weather Permitting
Sun Headed into Hibernation, Solar Studies Predict

Star Caught Eating Another Star, X-Ray Flare Shows

Saturn Moon Coated in Fresh Powder

Star Found Shooting Water “Bullets”

Uranus Has a Bright New Spot, Picture Shows

Planets Being Pulverized Near Giant Black Holes?

Youngest Planet Picture: Gas Giant Seen in Throes of Creation
“Diamond” Planet Found, May Be Stripped Star

Seven Supernovae Found in Single Galaxy—A First

Meteors Delivered Gold to Baby Earth

Darkest Planet Found

Should Pluto Be a Planet?

“Vampire” Stars Found in the Heart of Our Galaxy—A First

CHAPTER 8: Human History

Oldest Known Mattress Found



Dead Sea Scrolls Mystery Solved?

Legendary Swords’ Sharpness, Strength From Nanotubes, Study Says
Lost City Revealed Under Centuries of Jungle Growth

The Seven New Wonders of the World

120 Ancient Roman Shoes Found in U.K.

Maya Collapse Caused by Man-Made Climate Change?
Ancient Gem-Studded Teeth Show Skill of Early Dentists
Mysterious Inscribed Slate Discovered at Jamestown

“Lost” Fortresses of Sahara Revealed by Satellites

Spawn of Medieval “Black Death” Bug Still Roam the Earth
Oldest Readable Writing in Europe

Blackbeard’'s Ship Yields Ornamental Sword

King Solomon’s Wall Found, Proof of Bible Tale?

Vikings Navigated With Translucent Crystals?

Jewelry Shows De Soto Deeper in U.S. Than Originally Thought

CHAPTER 9: Natural Phenomena
Oldest Living Tree Found in Sweden
The Truth About Daylight Saving Time

UFO-Like Clouds Linked to Military Maneuvers?
Giant Sinkholes Pierce Guatemala
Yellowstone Has Bulged as Magma Pocket Swells
Brand-New Cloud
Solved! The Case of the Giant Crystals
Giant, Mucuslike Sea Blobs on the Rise, Pose Danger
“Bodies” Fill Underwater Sculpture Park

Moss Has Cloned Itself for 50,000 Years, Study Says
World's Biggest Cave Found in Vietham

New “Porta Potti” Flower Discovered

CHAPTER 10: Prehistoric Life

T. Rex, Other Dinosaurs Had Heads Full of Air
Massive “Sea Monster” Skull Revealed
Biggest Snake Discovered, Was Longer Than a Bus
Oldest Animal Discovered, Aquatic African Ancestor
Ancient “Saber-Toothed Squirrel” Found
Prehistoric Bird Had Wings Like Nunchucks
“Thunder Thighs” Dinosaur Thrashed Predators to Death?
Giant Bugs Once Roamed the Earth
Brainy Birds Out-Thought Doomed Dinosaurs?
Prehistoric “Shield’-Headed Croc Found



Largest Flying Bird Could Barely Get off Ground, Fossils Show
Oldest Fossil Brain Found in Kansas

Did Love Make Neanderthals Extinct?

“Nasty” Little Predator From Dinosaur Dawn Found

Venomous Dinosaur Discovered

Giant “Roly-Poly” Rabbit Fossil Found

CHAPTER 11: Underwater Weirdness
Rare “Cyclops” Shark Found
Fish With “Hands” Found to Be New Species
Wild Fish Uses Tool, Cockle Put to Clever Use
Piranhas Bark, Three Fierce Vocalizations Deciphered
Squid Males Evolved Shot-in-the-Dark Mating Strategy
Great White Shark Jumps on Boat, Stressing Everyone
Giant “Amoebas” Found in Deepest Place on Earth
Sawfish Snout Has Sixth Sense, Splits Prey in Half
“Bizarre” Octopuses Carry Coconuts as Instant Shelters
Lobster Caught “Half Cooked” in Maine
Weird Fish With Transparent Head
Strange Sea Species Found off Greenland
Grizzly Bear-Size Catfish Caught in Thailand
New Jellyfish Attacks Other Jellies
Small Squid Have Bigger Sperm
Census Scopes Out Strange New Sea Species
405-Year-Old Clam Called Longest-Lived Animal

lllustrations Credits



(Photo Credit col.1)



INTRODUCTION

You Can’t Make This Stuff Up!

And to think it all began with a two-headed snake. A Spanish farmer
captured one in 2002, and scientists were eager to study it. National
Geographic Daily News published a story about the strange reptile on our
website, and our readers went wild. More than a million people clicked on that
weird tale, and then they came back for more and more stories.

Ten years and 8,000 stories later, more than 200 million individuals have
clicked on our stories about strange and wonderful things. The two-headed
snake was the first of many of the astounding National Geographic stories that
lit up the Internet during the last decade. Our fans just can't get enough of tales
about albino Cyclops sharks, fish with hands, zombie ants with mind-controlling
fungi, top-secret photographs of Area 51, and the truth behind the Maya
“Doomsday” calendar.

As the founding editor of National Geographic News, | have watched our
community of fans grow from hundreds to millions to hundreds of millions. It's
been a delight to publish stories that are as much fun to produce as they are to
read. There isn't a day that goes by when the editors of National Geographic
News do not find stories about new species, amazing animal secrets, the
wonders of deep space—all weird discoveries that change our thinking about
who we are and where we came from, the great enigmas of the universe.

Did comets make life on Earth possible? Will superhuman hearing soon be
possible? Can stars “eat” other stars? Where was the world’s oldest mattress
found? These are only some of the hundreds of questions explored in our
stories. The answers can be profound (and even disturbing), and they almost
always lead to new questions.

National Geographic Tales of the Weird is our first reader filled with all kinds
of these unbelievable true stories. National Geographic Books editor Amy Briggs
and | have selected some of the highlights of the first ten years of National
Geographic News—the stories that were most popular with the National
Geographic global audience as well as some of our personal favorites. From
“Creepy Crawlies” to “Human History,” each chapter is stuffed full of our
strangest, oddest, and most truly fascinating stories.

As | picked each tale, | had to constantly remind myself that you can’'t make
this stuff up. We are living in the real age of discovery, and | have observed that
the world is more marvelous and mysterious than anything we can imagine. All
we’re doing is sharing this with millions of readers. It's got to be one of the best



jobs in the world.
—David Braun
Editor in Chief, National Geographic Daily News
news.nationalgeographic.com
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CHAPTER 1

Ancient Rites and Sacred Places

(Photo Credit 1.1)

For centuries, human civilizations have been grappling with some very big
spiritual issues: What happens when we die? How will the world end? Will | need
my chariot in the afterlife? Strange and wonderful archaeological discoveries—
from the puppy mummies of ancient Egypt to the entrance to the Maya
underworld in Mexico—are revealing the many fascinating ways that cultures all
over the world developed sacred rituals and practices.



THE END OF THE WORLD AS WE KNOW IT?

Maya “Doomsday”
Calendar Explained

It’'s remotely possible the world will end in December 2012. But don’t credit
the ancient Maya calendar for predicting it, say experts on the
Mesoamerican culture.

It's true that the so-called long-count calendar—which spans roughly 5,125
years starting in 3114 sc.—reaches the end of a cycle on December 21, 2012.
That day brings to a close the 13th Bak'tun, an almost 400-year period in the
Maya long-count calendar.

But rather than moving to the next Bak'tun, the calendar will reset at the end
of the 13th cycle, akin to the way a 1960s automobile would click over at mile
99,999.9 and reset to zero.

FAILED PROPHECIES
70: Ancient Romans believe the end is near with the

eruption of Mount Vesuvius.

1666: The Great Fire of London, along with the biblical
denouncement of the number 666, contributes to Londoners’
belief that this is their final year.

1910: The appearance of Halley’'s comet stirs up
apocalyptic fears among Europeans and Americans, who
believe gases in the comet’s tail will end life on Earth.




1914: Since its founding in the 1870s, Jehovah's Witnesses
predicted the end of the world in 1914. When it didn’t come, the
religion’s followers began predicting that the end is coming
“shortly.”

March 1997: Heaven’'s Gate members commit suicide when
comet Hale-Bopp is closest to Earth because they believe a
UFO riding the comet will save them from the Apocalypse.

January 1, 2000: A 1984 trade publication predicts that
computers will be crippled by a “Y2K” bug and cause mass
chaos.

May 5, 2000: Richard Noone predicts that the planetary
alignment of Mercury, Venus, Mars, Jupiter, and Saturn with the
sun and the moon will cause another ice age to occur.

September 2009: Critics of the Large Hadron Collider, the
world’s largest atom smasher, believe that it will create a black
hole that destroys Earth.

“We, of course, know that really means a hundred thousand [miles] and not
zero,” said William Saturno, an expert on Maya archaeology at Boston
University and National Geographic explorer.

“Two women in the last two weeks said they were
contemplating killing their children and themselves so they
wouldn’t have to suffer through the end of the world.”
David Morrison
senior scientist
NASA Astrobiology Institute

“So, is [the end of Bak'tun 13] a large period ending? Yes. Did the Maya like
period endings? Yes,” Saturno said.

“Would this have been a period ending they thought was wicked cool? You
bet. The biggest period endings they experience are Bak'tun endings.”

But “was it predicted to be the end of the world? No. That’s just us.”

Instead, for the Maya, the end of the long count represents the end of an old
cycle and the beginning of a new one, according to Emiliano Gallaga Murrieta,

the Chiapas state division director of Mexico’s National Institute of Anthropology
and History.




“It is like for the Chinese, this is the Year of the [Rabbit], and the next year is
going to be the Year of the Dragon, and the next is going to be another animal in
the calendar,” Murrieta said.

Bak’tun the 13th

Written references to the end of Bak'tun 13 are few. In fact, most Maya
scholars cite only one: a stone tablet on Monument 6 at the Tortuguero
archaeological site in Mexico’s Tabasco state.

What exactly the tablet says, though, is a mystery, because the glyphs in
guestion are partially damaged. Nevertheless, scholars have taken several
stabs at translations, the most prominent in 1996 by Brown University’s Stephen
Houston and the University of Texas at Austin’'s David Stuart.

-

Maya pyramid of Kukulcan, Chichén Itza, Mexico (Photo Credit 1.3)

Houston and Stuart’s initial interpretation indicated that a god will descend at
the end of Bak'tun 13. What would happen next is uncertain, although the
scholars suggested this might have been a prophecy of some sort.

This 1996 analysis was picked up “on many New Age websites, associated
forum discussions, and even a few book chapters” as evidence that the Maya
calendar had predicted the end of the world, according to Stuart.

Commemorating the Future

Houston and Stuart, however, recently revisited the glyphs independently and
concluded that the inscription may actually contain no prophetic statements
about 2012 at all.

TRUTH:



THE MAYA LIVED IN THE JUNGLES OF THE AMERICAS FOR

3,000 YEARS.

Rather, the mention of the end of Bak'tun 13 is likely a forward-looking
statement that refers back to the main subject of the inscription, which is the
dedication of Monument 6.

In a blog post about his conclusions, Stuart makes an analogy to a scribe
wanting to immortalize the New York Yankees’ 1950 sweep of the Philadelphia
Phillies in that year’'s World Series.

If this writer were to use the Maya rhetorical device thought to be in

Monument 6’s inscription, the text might read as follows:

On October 7, 1950, the New York Yankees defeated the Philadelphia Phillies to win the World Series. It happened 29
years after the first Yankees victory in the World Series in 1921. And so 50 years before the year 2000 will occur, the
Yankees won the World Series.

Written this way, Stuart notes, the text mentions a future time of historical
importance—the 50-year anniversary of the victory—but it does so in reference
to the event at hand, i.e., the 1950 game.

“This is precisely how many ancient Maya texts are structured, including
Tortuguero’s Monument 6,” Stuart writes.

“Our ancestors said that when the last days draw closer, many
people will die and bad things will happen.”
Mary Coba Cupul
Maya descendant

Pure Poetry?

According to INAH's Murrieta, this structure of Maya texts is what has
confused modern minds, given our penchant for literal, straightforward reading.
Even if the Monument 6 inscription refers to a god coming down at the end of
Bak'tun 13, it isn’t a statement about the end of the world, he said.

“They are writing in a more poetic sense, saying, Well, on the 21st of
December 2012, the god is going to come down and start a new cycle and the
old world is going to die and the new world is going to be reborn—just to make it
more poetic.”

Saturno, the Boston University archaeologist, agreed that the reference to a
specific date is clear in Monument 6, but added that “there’s no text that follows
and says, Herein will be the end of the world, and the world will end in
fire ... That's not anywhere in the text.”

Rather, Saturno said, the hype around 2012 stems from dissatisfied
Westerners looking to the ancients for guidance, hoping that peoples such as



the Maya knew something then that could help us through difficult times now.

In any case, even if the ancient inscriptions explicitly predicted the end of the
world, Saturno wouldn’t be worried, given the Maya track record with long-range
prophecy.

“They didn't see [their] collapse coming. They didn't see the Spanish
conguest coming.” =



GONE TO THE DOGS

Millions of Puppy Mummies

As part of the first full excavation of Egypt’s ancient Dog Catacombs,
scientists are examining 2,500-year-old animal remains—a small sample
of the roughly eight million animal mummies in these tunnels.

Snaking beneath the desert at the ancient royal burial ground of Saqqgara,
the Dog Catacombs were discovered more than a century ago. But only now is
research shedding light on the massive number of mummies found in this
complex of tunnels and chambers dedicated to Anubis, the jackal-headed god of
the afterlife. Poorly mummified and piled high, the carcasses long ago
deteriorated into indistinct heaps, experts say. The mummies were stacked
between about the late sixth century sc. and the late first century sc.

“I's not easy to identify individual mummies in the galleries or in the
photographs,” said Paul Nicholson of Cardiff University in the U.K. “We have
piles of mummy remains just over a meter [three feet] high, on average, that just
fill the side tunnels.

“Although the mummies are not well preserved or well decorated, unlike some
museum specimens, they can still give us a great deal of scientific information.”

From Your Mouth to Dog God’s Ears

Piled with decomposing animal mummies, the tunnels in the Dog Catacombs
are evidence of ancient Egyptian pilgrims’ fierce desire to be heard by the
canine-headed god Anubis. Today, “in some churches people light a candle, and
their prayer is taken directly up to God in that smoke,” archaeologist Salima
Ikram said.

In much the same way, a mummified dog’s spirit would carry a person’s
prayer to the afterlife, said lkram, founder of the Animal Mummy Project at the
Egyptian Museum in Cairo. “And because it's the same kind of species as the
god, it would have special access to Anubis’s ear. So the person would have a
sort of direct line to the god,” Ikram added.

“There is also still debate about exactly what kind of canid
Anubis was meant to represent ... We hope to discover more
information about the ... animals in the catacombs to




understand how the god was perceived.”
Paul Nicholson
director, Cardiff University’s Egypt Exploration Society Mission
to the Dog Catacombs

Bodies of Evidence

Mummified dogs such as this aren’t the only animals filing the Dog
Catacombs. “There are also some jackals, foxes, and ichneumon [Egyptian
mongooses],” said Cardiff University’s Nicholson. “But the overwhelming majority
of animals here are dogs, so we believe this place was intended just for the cult
of Anubis.”

Elsewhere in Saqgara’s so-called Sacred Animal Necropolis, there were
many other cults—and many other mummified animals, including baboons, cows,
bulls, and so on, said Nicholson, whose work was partly funded by the National
Geographic Society’s Committee for Research and Exploration.

All Shapes and Sizes

The mazelike Dog Catacombs hold dogs of “all shapes and sizes, all ages,
from fetal to mature,” the Egyptian Museum’s lkram said. “Some are short-
legged, more like dachshund types, while others are long-legged and more like
golden retriever types. | think they [mummified] whatever was there at the time
and whatever suited the pilgrim's pocket.”



Mummified dog remains from the Dog Catacombs (Photo Credit 1.4)

Ancient puppy farms likely operated in the area to supply dogs in such

numbers, and many of the animals were mummified as newborns, Cardiff's

Nicholson said. “Perhaps the priests of Anubis would have regularly taken a

certain number of animals each week to mummify for pilgrims.”
TRUTH:

THE FIRST TOMBS WERE BUILT TO PROTECT THE DEAD

FROM ROAMING DOGS AND JACKALS.

There are mummified dogs that occupy special niches in the catacombs—
places likely commensurate with an honored role in real life. A number of older,
male dogs that might have lived in the nearby Temple of Anubis were mummified
with far more care than the rest, lkram speculated. “We think that these might
have been the actual sacred dogs that were the manifestation of Anubis on
Earth,” she added.




(Photo Credit 1.5)

With the permission of Egypt’'s Ministry of Antiquities and in association with
the Egypt Exploration Society archaeologists continue to sift sands at the Dog
Catacomb. Nicholson said, “For the first time at this site, we're looking at a
really large sample of the dog mummies and trying to learn how old they are,
what gender they are, whether we can say anything about their species or how
they met their deaths.”

Holy Animals
Dogs, foxes, and jackals were sacrificed as offerings to the

god Anubis, but they weren't the only ones. There were a
number of animals that were the focus of worship for particular
gods in ancient Egyptian society. Major changes that happened
between 3000 and 2000 sc. elevated these animals to sacred

status. Here were some of the most popular gods and their
corresponding animal cults:

 Apis—Bull

» Bastet—Cat

» Hathor—Cow

» Horus—Hawk or falcon

 Khnum—Ram

» Sobek—Crocodile

» Thoth—Baboon or ibis

Other Animal Occupants

Strangely, a small number of cat mummies have also been found in the Dog
Catacombs. Perhaps, Ikram speculated, the felines had taken up residence in
the Temple of Anubis and become sacred by association. Or maybe they were
fakes. “There may have been some time when they didn't have enough dogs and
decided to just wrap up a cat and make it look like a dog,” she said. “It might
have been a charlatan moment.”

Among other remaining mysteries are oddly avian mummies. “They are
wrapped up as falcons,” Ikram said, “but until we're able to have them x-rayed,
we won't know exactly what they are.” m



HIGHWAY TO HEAVEN

Lifelike Chinese “Wet Mummy”

Construction on a new highway yielded a remarkable find: a 600-year-old
Chinese mummy with her eyebrows, hair, and skin still intact. Her identity
remains a mystery.

Ice Mummy

In 1991, climbers discovered a frozen body on a glacier near the

Austrian-ltalian border. At first, forensic experts didn’t realize how old

the body was. Using radiocarbon dating, it was later determined that

this “iceman” died at some point between 3350 and 3300 sc., which

makes him the oldest well-preserved mummy in the world.

A fortunate series of events probably led to the remarkable preservation of
a 600-year-old Chinese woman whose tomb had been discovered accidentally
by road builders near the city of Taizhou, China. “Wet mummies survive so well
because of the anaerobic conditions of their burials,” said archaeologist Victor
Mair. That is, water unusually void of oxygen inhibits bacteria that would normally
break down a body.

Unlike ancient Egyptian mummies, the corpse—likely from the Ming dynasty
(1368 to 1644)—was probably preserved only accidentally, said Mair, of the
University of Pennsylvania. “I don’'t know of any evidence that Chinese ever
intentionally mummified their deceased,” he said. “Whoever happened to
encounter the right environment might become a preserved corpse.”

Who Are You?

When staff members from China’s Taizhou Museum carefully removed the
woman's mummy—one of three found during a road expansion—from her
wooden coffin, they used the items found with her to tell the story of her life.
Adorning her chest was a so-called exorcism coin. “My guess would be that the
coin was placed on the body as a kind of charm against malevolent influences,”
said Timothy Brook, a historian at the University of British Columbia’s Institute of
Asian Research.



(Photo Credit 1.6)

Her fully dressed, 5-foot-long (1.5-meter-long) body was buried with luxury
items, including a jade ring, a silver hairpin, and more than 20 pieces of Ming-
dynasty clothing. Jade was associated with longevity in ancient China. But in
this case, the jade ring was “probably a sign of her wealth instead of a sign of
any concern about the afterlife,” Brook said.

The lack of identifying insignia such as a phoenix or dragon, though,
suggests the wet mummy wasn’'t royal, said Brook. “Her headgear is sort of
ordinary,” Brook observed. “There’s nothing that sets her apart from anyone
else ... She was probably just a well-off person.”

Still unknown is whether the woman was buried with any written documents
or inscribed pottery—a common practice in Ming-dynasty China. “If you were a
person of any importance, you had someone write a [remembrance] or a brief
biography,” Brook said, “and that biography would often be posted at the burial
site and a copy buried with you as well, to identify who you are” in the afterlife.



Good Hair Day

When museum staff removed the female mummy’s cap, her head appeared
to be dyed a bright shade of purple. Neither Brook nor the University of
Pennsylvania’s Mair know exactly why her head is that color, though Mair
speculates it may have to do with natural minerals in the water.

The mummy’s hair was still held in place by a bright silver hairpin—a fairly
standard example of the type worn by Ming-dynasty women, Brook said. The
woman’s exact age at death is unknown, but her unlined face suggests she was
fairly young. “She’s certainly an adult,” Brook said. “She’s not an old woman.”
TRUTH:

THE WORD “MUMMY” DERIVES FROM THE PERSIAN AND
ARABIC WORDS “MUM” AND “MUMYA,” WHICH ARE USED
TO DESCRIBE WAX OR BITUMEN.

A Positive Judgment

In ancient China, it was believed that the newly dead would appear before
supernatural judges. Brook explained that “If you were found to be morally
worthy you would be sent off for reincarnation—as a deity if you were fantastic,
as a human being if you were good, as an animal if you were less good, and as
a bug or a worm if you'd been really bad.”

During the Ming dynasty, preservation after death was thought to “reflect your
purity” in life, Brook explained. Had this woman’s family known her body would
be preserved for more than 600 years, they would have been extremely proud,
he added. =



MOVING DAY FOR ROYAL BLING

Celtic Princess Tomb
Yields Gold, Amber Riches

An 80-ton treasure trove of a tomb has a new home near Stuttgart, where
it was moved after being completely lifted out of the ground and hauled
away.

Discovered in December 2010 beside the River Danube in Heuneburg, a
Celtic princess’s tomb—all 80 tons of it—was lifted whole by heavy cranes and
transported to a tented laboratory outside of Stuttgart, Germany, where
archaeologists with the Stuttgart Regional Council are now analyzing the
contents, many of which are in amazing condition.

e - —

Fit for an Iron Age princess, this exquisitely patterned, solid gold broach (seen in a March 2011



photograph) was among the treasures found alongside the Celtic noblewoman. (Photo Credit 1.8)

Perfect for a Princess

The well-preserved, large wooden burial chamber contains the 2,600-year-
old skeleton of an ancient Celtic noblewoman. Aged between 30 and 40 when
she died, the highborn lady was buried with a cache of ornate treasures, such
as gold necklaces set with pearls, and she was found wearing crafted amber
around her waist. The lavish grave confirms Heuneburg as one of the earliest
centers of Celtic art and culture, according to excavation leaders.

“Normally these graves are robbed over the centuries, so it's amazing to
have one in such good condition,” said project co-leader Nicole Ebinger-Rist, an
archaeologist with Stuttgart Regional Council. Treasures inside the tomb include
engraved copper-alloy plates and gold-encrusted animal teeth, which the Celts
used for adorning their horses, she added.
TRUTH:

A GOLD NUGGET FOUND IN CALIFORNIA WEIGHED 160
POUNDS—ABOUT AS MUCH AS 12 BOWLING BALLS.

Mother-Daughter Relationship?

The woman’s tomb was found not far from the similarly aged grave of a girl,
previously unearthed in 2005, whose body was adorned almost identically,
Ebinger-Rist said.

“What's amazing is that the jewelry from the gir—two brooches and two
earrings—have exactly the same type of ornamentation,” she said. “These must
be two related people.” The study team hopes DNA analysis will reveal whether
the pair belonged to the same family—or were even mother and daughter.

“We found fabulous leather belts in some of the high-status
women’s graves with thousands of tiny bronze staples attached
to the leather that would have taken hours to make ... | call
them the Iron-Age Harley-Davidson biker chicks.”
Bettina Arnold
archaeologist and co-director of a field excavation at the
Heuneburg hillfort




So Well Preserved

The unusual preservation of the oak floor—caused by waterlogging of the 8-
meter-long (26-foot-long) burial chamber—was key to providing an accurate date
for the site, Ebinger-Rist said. Analysis of the wood indicates that oak trees
used for the chamber’s construction were felled 2,620 years ago, making this
royal Celtic grave one of the earliest ones known.

Supported by 14 large steel pipes and a surrounding steel frame, the burial
chamber was moved so that researchers could sift through the find in
microscopic detail under laboratory conditions. Already the lab team has
recovered minute fragments of leather and clothing and traces of corroded
copper alloy plates covered in engravings, according to Ebinger-Rist. “This is
amazing—out in the field we have no chance of detecting such objects,” she
said. m



FIRST SHAMAN'S SEND-OFF

Ancient Sorcerer’s “Wake”
First Feast for the Dead?

Evidence found in the resting place of an ancient shaman indicates that
perhaps the world’s first villagers fostered peace via partying.

Some 12,000 years ago in a small sunlit cave in northern Israel, mourners
finished the last of the roasted tortoise meat and gathered up dozens of the
blackened shells. Kneeling down beside an open grave in the cave floor, they
paid their last respects to the elderly dead woman curled within, preparing her for
a spiritual journey.
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Tortoise shells surround th.e~ shama ’s 'l;o-d. (Photo Creit 1.9)
They tucked tortoise shells under her head and hips and arranged dozens of
the shells on top and around her. Then they left her many rare and magical things

—the wing of a golden eagle, the pelvis of a leopard, and the severed foot of a
human being.

A Spiritual Site

Now called Hilazon Tachtit, the small cave chosen as this woman’s resting
place is the subject of an intense investigation led by Leore Grosman, an



archaeologist at the Hebrew University of Jerusalem in Israel.

Already her research has revealed that the mystery woman—a member of
the Natufian culture, which flourished between 15,000 and 11,600 years ago in
what is now Israel, Jordan, Lebanon, and possibly Syria—was the world’'s
earliest known shaman. Considered a skilled sorcerer and healer, she was likely
seen as a conduit to the spirit world, communicating with supernatural powers on
behalf of her community Grosman said.

A study published in the journal Proceedings of the National Academy of
Sciences by Grosman and Natalie Munro, a zooarchaeologist at the University
of Connecticut, reveals that the shaman’s burial feast was just one chapter in
the intense ritual life of the Natufians, the first known people on Earth to give up
nomadic living and settle in villages.

“From the standpoint of the status of the grave and its contents,
no Natufian burial like this one has ever been found. This
indicates the woman had a distinct societal position.”
Leore Grosman
archaeologist, Hebrew University of Jerusalem

First Feasts for the Dead

In the years that followed the burial, many people repeatedly climbed the
steep, 492-foot-high (150-meter-high) escarpment to the cave, carrying up other
members of the community for burial as well as hauling large amounts of food.
Next to the graves, the living dined lavishly on the meat of aurochs, the wild
ancestors of cattle, during feasts conducted perhaps to memorialize the dead.

New evidence from Hilazon Tachtit, in northern Israel's Galilee region,
suggests that mortuary feasting began at least 12,000 years ago, near the end
of the Paleolithic era. These events set the stage for later and much more
elaborate ceremonies to commemorate the dead among Neolithic farming
communities.

In Britain, for example, Neolithic farmers slaughtered succulent young pigs
5,100 years ago at the site of Durrington Walls, near Stonehenge, for an annual
midwinter feast. As part of the celebrations, participants are thought to have
cast the ashes of compatriots who had died during the previous year into the
nearby River Avon.

The Natufian findings give us our first clear look at the shadowy beginnings of
such feasts, said Ofer Bar-Yosef, an archaeologist at Harvard University. “The
Natufians,” Bar-Yosef said, “were like the founding fathers, and in this sense



Hilazon Tachtit gives us some of the other roots of Neolithic society.” Study co-
author Grosman agrees. “The Natufians,” she said, “had one leg in the
Paleolithic and one leg in the Neolithic.”
Just This Once ...

For the burial wake of the shaman, the Natufian people
feasted on aurochs and wild tortoise, but their day-to-day diet
was less extravagant. As a result of transitioning from a
nomadic, hunter-gatherer culture to a sedentary, agriculture-
based lifestyle, the food they ate reflected both ways of life and
included wild cereals, legumes, almonds, acorns, gazelle, deer,
beef, wild boar, ibex, duck, and fish, depending on the area of
settlement.

Exploring the Cave

Perched high above the Hilazon River in western Galilee, Hilazon Tachtit
cave was long known only to local goatherds and their families. But in the early
1990s, Harvard's Bar-Yosef spotted several Natufian flint artifacts scattered
along the arid, shrubby slope below the cave and climbed up to investigate.

Impressed by the site’s potential, the Harvard University archaeologist
recruited Hebrew University’s Grosman to take charge of the dig, and she and a
small team began excavations there in 1995.

First Grosman and her team had to peel back an upper layer of goat dung,
ash, and pottery shards that had accumulated during the past 1,700 years.
Below this layer they found five ancient pits filled with bones, distinctive Natufian
stone tools, and pieces of charcoal that dated the pits to between 12,400 and
12,000 years ago.
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The Shaman’s Body

At the bottom of one pit lay the 45-year-old shaman—quite elderly for
Natufian times—buried with at least 70 tortoise shells and parts of several rare
animals. Analyses showed that this woman had suffered from a deformed pelvis.
She would have had a strikingly asymmetrical appearance and likely limped,
dragging her foot.

Grosman examined historical accounts of shamans worldwide and found that
In many cultures shamans often possessed physical handicaps or had suffered
from some form of trauma. According to Brian Hayden, an archaeologist at
Simon Fraser University in Burnaby Canada, “It's not uncommon that people with
disabilities, either mental or physical, are thought to have unusual supernatural
powers.”

Opened Graves

After burying their spiritual leader 12,000 years ago at Hilazon Tachtit,
Natufians returned to the cave for other funerary rituals, eventually interring the
bodies of at least 27 men, women, and children in three communal burial pits,
researchers say.

On some later visits, Natufians opened the communal graves and removed
certain bones, including skulls, for possible display or burial elsewhere,



according to Grosman.

Until now, removing bones from burials for use in rituals was thought to have
begun during the Neolithic era at sites such as the West Bank’s Jericho, dating
to about 11,000 years ago. A similar practice has been found at the later
Neolithic site of CatalhOoyuk in Turkey. In both places mourners coated human
heads with plaster and kept them for ceremonial purposes.

On the Menu

“We think that there were scheduled visits to Hilazon Tachtit,” said study co-
author Grosman, who received partial funding from the National Geographic
Society’s Committee for Research and Exploration for her work at the Natufian
site.

Natufians seem to have made the steep climb laden with joints of mountain
gazelle and aurochs. In what might have been one sitting, the mourners
devoured an estimated 661 pounds (300 kilograms) of aurochs meat, according
to the study.

But they did not bring all this food for a picnic. In their daily lives, Natufian
families seldom dined on aurochs, for the wild oxen were relatively scarce at this
time. And given the species’ power and speed, hunting an aurochs likely required
a communal effort.

The celebrants chose to feast on aurochs for reasons above and beyond
their nutritional value. “In later times we know that the aurochs become ritually
important in the area,” zooarchaeologist Natalie Munro said. Indeed, some later
cultures seem to have regarded aurochs as sacred animals, even symbols of
fertility.

For example, at the massive, 11,600-year-old Gobekli Tepe ritual site in
Turkey—seen by some as the world's oldest temple—hunters and gatherers
dined lavishly on aurochs.
Buried Treasure

Among the artifacts buried with the Natufian shaman:
1. Tortoise shells
2. Leopard pelvis
3. Complete articulated human foot
4. Wild cow tail
5. Fragment of a basalt bowl
6. Marten skulls




7. Eagle wing bone
8. Forearm of a wild boar

Good Food Makes Good Neighbors

Munro thinks that the grand ritual feasts at Hilazon Tachtit served an
Important purpose besides mourning lost loved ones. Living for the first time in
settled communities, Natufian families had to find a way to ease all the friction
that would build up from continually rubbing shoulders with their neighbors, she
says. Unlike other Paleolithic hunters and gathers, the Natufians could no longer
split up and move on easily when trouble arose. They had become so populous
that they could no longer find unoccupied territory in their region.

The Natufians devised a way of dealing with the strain—throwing big
communal parties to celebrate important ritual events, the researchers say.
“When people feel like they are part of the same group, they are more willing to
share and to compromise to resolve conflict,” Munro said.
TRUTH:

THE WORD “SHAMAN” WAS COINED IN SIBERIA, BUT THE
CONCEPT IS COMMON IN CULTURES AROUND THE

WORLD.

The new finds suggest that the deep roots of communal feasting and the
curation of human remains for ritual—found later at sites like Gobekli Tepe,
Jericho, and Stonehenge—originated centuries before the advent of agricultural
societies.

These rituals played an important role in smoothing the transition of
Paleolithic hunter-gatherers to a farming life, researchers say. “Hilazon Tachtit,”
archaeologist Ofer Bar-Yosef said, “gives us a good window into these kinds of
special activities. And | think that’s really important.” m




TRANSPORTATION FOR THE AFTERLIFE

Ancient Chinese Chariot Fleet

Uncovered in a tomb pit, these millennia-old chariots and horse skeletons
may have been part of an elaborate funeral rite for a wealthy nobleman.
Five chariots and 12 horse skeletons were found in a tomb pit unearthed
in the city of Luoyang in central China. Archaeologists believe the tomb was dug
as part of the funeral rites of a minister or other nobleman during the Eastern
Zhou dynasty period, about 2,500 years ago.

Got Wheels?

Chariots were important vehicles of war during the Zhou dynasty and were
driven by nobleman-warriors wielding halberds or spears, said David Sena, a
China historian at the University of Texas at Austin who was not involved in the
discovery.

“During this period, there wasn't a distinction between the military class and
an educated aristocratic class,” Sena said. “People with aristocratic
backgrounds were expected to do both, and riding a chariot was one of the skills
that a nobleman was expected to have.”
War Machine

The chariot was the world's first war machine, originally
used in Mesopotamia and then in Asia Minor and Egypt. It was
an early version of a tank, from which arrows were shot as it

raced through the battlefield.

“Chariots were kind of the main units of warfare during” the Zhou dynasty, he
added. “Later, chariots were still used, but their effectiveness was reduced,
because you got larger armies composed mostly of commoners, so warfare
became much less of an aristocratic affair.”
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A worker sprays water onto some of the recently unearthed chariot horse skeletons to help them
retain moisture. (Photo Credit 1.11)

Tricked-Out Chariots

Many chariots used by noblemen during the Eastern Zhou dynasty were
adorned with valuable metals and materials, such as bronze and ivory though
reports of the Luoyang find make no mention of precious materials. Valuable
chariot parts and accessories were often gifts from the Zhou dynasty’s ruler
himself Sena explained.

“Many bronze inscriptions describe a kind of political ritual where a nobleman
Is invested with a title or duty or some land, and that's always accompanied by
gift giving. Chariot parts and accoutrements were a very important part of that.”

The Story in the Tomb

Archaeologists believe the 12 deliberately arranged horses were slaughtered
prior to being buried. Arranged with the horses’ bodies were several dogs. Dogs
performed important work and were sacrificial animals in ancient China, so their
presence in the chariot tombs is not unusual, Sena said. “We often see them in
the bottom of pits of human tombs” as well, he added.

It's unclear whether the chariots and horses found in the recently excavated
pit were expected to be of use to the buried aristocrat in the afterlife or whether
the practice underscored a family’s importance and wealth in life.

It may have been a combination of both, Sena said. “I think we can make the
inference that these [chariots and sacrificed horses] spoke to some need that
the dead would have in the afterlife.”

Luoyang is currently undergoing rapid expansion, so “archaeologists are
really kind of under the gun to save as much of this material before it's



destroyed or covered over by industrial growth,” Sena said. “It's very nice to
see that they’re able to save these things and document them for scholars and
for posterity.”



BURIAL RITES

New Death Ritual

Found in Himalaya

Found in cliffside caves in Nepal, the remains of 27 ancient men, women,
and children bear cut marks that point to a previously unknown Himalayan
death ritual, experts say.

The newly discovered corpses—many of which had been stripped of flesh
—were placed in the high mortuaries some 1,500 years ago. Nearly 67 percent
of the bodies had been de-fleshed, most likely with a metal knife, say the
researchers, who found the remains in 2010.

After the de-fleshing process, the corpses had been neatly laid to rest on
wide wooden shelves, the researchers speculate. But due to centuries of
exposure to the elements, the bones and bunks—and much of the caves
themselves—had collapsed by the time the team entered the chambers. Also in
the jumble: goat, cow, and horse remains—perhaps sacrificial offerings for the
dead, though their purpose remains a mystery.
TRUTH:

THE HIMALAYAN MOUNTAINS GROW A HALF INCH TALLER
EACH YEAR.

CIliff Caves

Dug into characteristically reddish cliffs of the Upper Mustang district, the
human-made caves lie at 13,800 feet (4,200 meters) above sea level, high
above the village of Samdzong.



A climber ren-:oves a skull from a cave in Nepal’s ustang region. (to Credit 1.12)

In ancient times, rock outcrops and probably ladders would have eased
access to the caves. Since then, however, erosion has rendered the chambers
accessible to only expert climbers, such as seven-time Everest summiteer Pete
Athans, who co-led the team.

“Clues to when these caves were built, and by whom, are melting before our
eyes,” Athans said in a press statement. “The cave tomb we found is under
great threat. It is situated in a fragile rock matrix that has already collapsed
some time in the past. | don’t believe the tomb would've lasted one more
monsoon.”

Treated With Respect

Little is known about the three ancient Himalayan groups that de-fleshed and



entombed their dead in the high Mustang caves, making the motives behind the
rite even murkier. The team has, however, ruled out cannibalism.

“When you're going for meat, you process a skeleton in a very different way
than if you were trying to strip the flesh off,” explained project leader Mark
Aldenderfer, an archaeologist at the University of California, Merced.

“In cannibalism, the base of the skull is often smashed [to get at the brains],
and bones are broken and twisted, usually for marrow. There’s nothing like that
in any of the bone parts that we recovered ...
TRUTH:

A CAVE IN CROATIA HAS A 1,683-FOOT-DEEP PIT, THE

DEEPEST HOLE ON EARTH.

“This was done in a respectful fashion,” added Aldenderfer, who received
partial funding from the National Geographic Society’s Committee for Research
and Exploration.

Preliminary DNA analysis of some of the bones suggests the de-fleshing
subjects were related. “I would imagine that many of these mortuary caves are
for large extended families,” Aldenderfer said.

“This would be their traditional burial place, and another family would have
their own.”

Secondhand Rite?

Aldenderfer and his team think the practice of de-fleshing corpses and
entombing them in caves might be a previously unknown bridge between two
other known death rituals.

DEATH RITUALS FROM AROUND THE WORLD

AIR SACRIFICE, MONGOLIA

After a traditional ceremony, the body is laid on open ground
and village dogs are released to consume the remains.

SKY BURIAL, TIBET

The deceased is dismembered by a rogyapa, or body
breaker, and left outside to the natural elements.

PIT BURIAL, PACIFIC NORTHWEST HAIDA

The indigenous people of the American northwest coast
would place their dead into a large open pit behind the village.

VIKING BURIAL, SCANDINAVIA




The Vikings were buried in large graves dug in the shape of
a ship and lined with rocks.

SPIRIT OFFERINGS, SOUTHEAST ASIA

Most people are buried in the fields where they lived and
worked. In Cambodia and Thailand, food and drink are left in
“spirit houses” for the souls of passed relatives.

PREDATOR BURIAL, EAST AFRICAN MAASAI

While actual burial is reserved for chiefs as a sign of
respect, common people are left outdoors for predators.

SKULL BURIAL, KIRIBATI

Skulls of the dead are kept on a shelf in the homes of these
traditional islanders, who believe that the native god Nakaa
welcomes the dead person’s spirit.

CAVE BURIAL, HAWAII

A traditional burial occurs in a cave, where the body is
formed into a fetal position and covered with a tapa cloth made

from mulberry bush bark.

One, the Tibetan sky burial—thought to have originated several hundred
years later—involves dismembering a body and exposing it to the elements and
to scavengers such as vultures. Present-day Tibet is just 10 miles (16
kilometers) from the cave tombs.

The other funerary rite is older and hails from the Zoroastrian religion, which
has its roots in ancient Persia (now Iran). Zoroastrians, Aldenderfer said, “are
known to have de-fleshed their dead and fed the flesh to animals.”

Ancient people living in the Upper Mustang region may have adopted funerary
rituals of passing Zoroastrians as they traveled west, Aldenderfer said. These
rites, in turn, may have transformed into, or inspired, the Tibetan sky-burial ritual.
That idea, according to anthropologist Mark Turin, who wasn’t part of the project,
Is “an interesting and perfectly workable hypothesis.”

Covert Caves

The new finds are only the latest to be uncovered in the remote cliffs. In the
1980s, a Nepalese-German team discovered cave tombs dating back about
3,000 years. The human remains in those caves hadn’'t been de-fleshed,



however.

And in 2009, the team behind the new discovery announced they’d found a
cliff-cave trove of Tibetan art, manuscripts, and skeletons dating back to the
15th century.

In addition to the newfound mortuary caves, Aldenderfer’s team has found
nearby caves that were created later, likely for use as living spaces. “I don't
think the people who built those ‘apartment complexes’ actually knew that those
mortuary caves were nearby,” Aldenderfer said.

Wt

Bloodstained Landscape

Turin, director of the Digital Himalaya Project at the University of Cambridge,
said he’s not surprised that people have been repeatedly drawn to the Upper
Mustang cliffs, despite the challenges.

In fact, the isolation of the cliffs may have been an important part of their
allure. Many of the local beliefs that have been practiced in the region, including
Buddhism, place great value on the idea of religious retreat, Turin said. “Monks
can now practice and reside in monasteries, but we're talking about long before
the establishment of any monastery,” he said.

“These [caves] may well have been proto-monastic places ... and as such,
people might retreat or bury their dead there.”

Also, Turin said, ancient people may have felt tied to the landscape in a way
that might be hard for many modern Westerners to understand. Even today, “a
well-known story is in circulation about the taming of the territory ... When the
Buddhist saints came up and slew the local deities, their blood and [body parts]
stained the Earth and created the colors” of the landscape, Turin said.

“The real issue is trying to understand when people came,
where they came from, how they got here—all of these kinds of
anthropological questions about human migration, movement




across landscapes, especially in a landscape like this, which is
really difficult.”
Mark Aldenderfer

archaeologist

“The religious culture that exists in people’s minds can be mapped onto the
landscape. This means that the landscape is sacred, and that caves and places
of retreat are similarly sacred.” m




PORTAL TO ANOTHER REALM?

Entrance to Maya Underworld

Found in Mexico?

A labyrinth filled with stone temples and pyramids in 14 caves—some
underwater—have been uncovered on Mexico’s Yucatan Peninsula.
Stretching south from southern Mexico, through Guatemala, and into
northern Belize, the Maya culture had its heyday from about 0. 250 to 900,
when the civilization mysteriously collapsed.

According to Maya myth, the souls of the dead had to follow a dog with night
vision on a horrific and watery path and endure myriad challenges before they
could rest in the afterlife. The discovery of a subterranean maze has experts
wondering whether Maya legend inspired the construction of the underground
complex—or vice versa.

TRUTH:
THE MAYA BELIEVED THAT CAVES WERE THE SOURCE OF

THE SUN AND MOON, GODS, AND RACES OF HUMANS,
AND WERE THEREFORE CONSIDERED SACRED.

Watery Caves

Archaeologists excavating the temples and pyramids in the village of
Tahtzibichen, in Mérida, the capital of Yucatan state, have found stones, tall
columns, and sculptures of priests in the caves. They've also found human
remains.



Two team members work at the Maya “underworld" excavation site in Merlda (Photo Credit 1.14)

In one of the recently found caves, researchers discovered a nearly 300-foot
(90-meter) concrete road that ends at a column standing in front of a body of
water.

“We have this pattern now of finding temples close to the water—or under
the water, in this most recent case,” said Guillermo de Anda, lead investigator at
the research sites.

“These were probably made as part of a very elaborate ritual,” de Anda said.
“Everything is related to death, life, and human sacrifice.”

“For the Maya the body was a vehicle for the journey to the
afterlife. When a Maya priest made a sacrifice, he was
operating in his special universe—helping that universe to
continue.”

Alejandro Terrazas




‘ physical anthropologist

Spirit’s Quest

Researchers said the ancient legend—described in part in the sacred book
Popul Vuh—tells of a tortuous journey through oozing blood, bats, and spiders
that souls had to make in order to reach Xibalba, the underworld.

“Caves are natural portals to other realms, which could have inspired the
Maya myth. They are related to darkness, to fright, and to monsters,” de Anda
said, adding that this does not contradict the theory that the myth inspired the
temples.

William Saturno, a Maya expert at Boston University, believes the maze of
temples was built after the story.

“I'm sure the myths came first, and the caves reaffirmed the broad time-and-
space myths of the Mayans,” he said.

Crossing Over and Under

The discovery of the temples underwater indicates the significant effort the
Maya put into creating these portals. In addition to plunging deep into the forest
to reach the cave openings, Maya builders would have had to hold their breath
and dive underwater to build some of the shrines and pyramids.

Other Maya underworld entrances have been discovered in jungles and
aboveground caves in northern Guatemala and Belize. “They believed in a
reality with many layers,” Saturno said of the Maya. “The portal between life and
where the dead go was important to them.” m



5,000-YEAR-OLD SCOTTISH TOMB

Tomb of the Otters
Filled With Stone Age Human Bones

Thousands of human bones have been found inside a Stone Age tomb on
a northern Scottish island, archaeologists say.

A massive Scottish burial site on South Ronaldsay in the Orkney Islands
remained hidden for 5,000 years until a home improvement project accidentally
revealed its presence. The ancient grave was found after a homeowner had
leveled a mound in his yard to improve his ocean view. Authorities were alerted
to the find in 2010 after a subsequent resident, Hamish Mowatt, guessed at the
site’s significance.

Mowatt had lowered a camera between the tomb’s ceiling of stone slabs and
was confronted by a prehistoric skull atop a muddy tangle of bones. “Nobody had
known it was an archaeological site before that,” said Julie Gibson, county
archaeologist for Orkney.

“It doesn’t seem to have been a problem that the otters were
living in this tomb at the same time as the community that first
built it.”

Dan Lee

Orkney Research Centre for Archaeology (ORCA)

Partial excavation of the site, called Banks Tomb, has confirmed it as the first
undisturbed Neolithic burial to be unearthed in Scotland in some 30 years,
Gibson reported. “It's certainly unusual to find one whose contents are so well
preserved,” the archaeologist said. “We have got the assorted remains of many,
many people who have been deposited in this tomb at different times.”




Otter Intruders

The underground grave consists of a 4- by 0.75-meter (13- by 2.5-foot)
central chamber surrounded by four smaller cells hewn from sandstone bedrock.
Capping the central chamber are large water-worn slabs supported by stone
walls and pillars.

At least a thousand skeleton parts belonging to a mix of genders and age
groups—including babies—have been found to date. Layers of silt divide the
remains, suggesting the tomb was in use for many generations, Gibson said.

The site has also been dubbed the Tomb of the Otters because initial
excavations revealed prehistoric otter bones and dung amid the human bones.
The animal remains indicate that people visited the burial site only sporadically.
“It suggests the tomb was not entirely sealed and that otters were trampling in
and out a lot” throughout the tomb’s use, Gibson said. “For that to occur, you
must think there was a gap of a year or two” between grave visits or burials.

Every Bone Tells a Story

So far the excavations, led by the Orkney Research Centre for Archaeology,
have “barely scratched the surface,” Gibson added. The archaeologist is
confident that the site will yield important new clues to Neolithic funerary



practices. For instance, researchers hope that DNA and isotopic analysis of the
human bones will reveal if the dead were closely related and came from the
same tight-knit island community or if the burials include newcomers from
overseas.

Archaeologists will also investigate whether bones were removed from the
tomb for ritualistic purposes. “This burial is absolutely packed with remains, but
with most [other Stone Age tombs], there are actually not that many people in
them at the end,” Gibson noted.

Stone Age Not So Aquarian

Meanwhile, recent studies of remains from the nearby Tomb of the Eagles
suggest that life among Orkney’s Neolithic community of cattle farmers was
much less harmonious than previously thought.

At least 20 percent of skulls from that 5,000-year-old site—about a mile from
the Tomb of the Otters—show signs of trauma consistent with violent blows from
sharp and blunt-edged weapons.

TRUTH:
THE SMALLEST BONE IN THE HUMAN BODY IS SHORTER
THAN A GRAIN OF RICE.

Similar investigations are now being carried out on skeletons from the
newfound site. “Neolithic life has had quite a sort of hippy image,” Gibson
observed. “But it could be that we are looking at ritualized violence.” m




OFF WITH THEIR HEADS?

Headless Romans in England

Came From “Exotic” Locales?

An ancient English cemetery filled with headless skeletons holds proof
that the victims lost their heads a long way from home, archaeologists
say.

Unearthed between 2004 and 2005 in the northern city of York, 80
skeletons were found in burial grounds used by the Romans throughout the
second and third centuries ~o. Almost all the bodies are males, and more than

half of them had been decapitated, although many were buried with their
detached heads.
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One of the headless Romans found in an ancient cemetery in York (Photo Credit 1.16)

York—then called Eboracum—was the Roman Empire’s northernmost
provincial capital during the time. In a new study of the ancient bones, Gundula
Muldner of the University of Reading in the U.K. says the “headless Romans”
likely came from as far away as Eastern Europe, and previous evidence of
combat scars suggests that the men led violent lives. “The headless Romans
are very different [physically] than other people from York,” Muldner said. “They
come from all over the place. Some of them are quite exotic.”



They Were What They Ate

Muldner’s team analyzed the bones for chemical clues called isotopes, which
are different versions of particular elements. Based on the geology and climate
of where a person grew up, their bones hold telltale traces of isotopes absorbed
from the local food and water.

Oxygen and strontium isotopes in the bones of the headless Romans
indicate that just 5 of the 18 individuals tested came from the York area, the
team reports in the study, published in the Journal of Archaeological Science.

The rest of the men came from elsewhere in England or mainland Europe,
possibly from France, Germany, the Balkans, or the Mediterranean.

The suggestion that the headless Romans were a diverse bunch confirms
previous archaeological findings. Kurt Hunter-Mann of the York Archaeological
Trust, who led the original excavations, said, “We know that the population of
Roman York is quite diverse anyway because a lot of traders, for example, were
coming from various parts of the Empire,” he said. Solving the grisly puzzle of
who the headless Romans were will require further bone analysis and forensic
studies, still to be completed.

TRUTH:
FIFTY-ONE DECAPITATED VIKINGS WERE UNCOVERED IN

A THOUSAND-YEAR-OLD EXECUTION PIT NEAR
WEYMOUTH, ENGLAND, IN JUNE 2009.

The Millet’s Tale

Traces of carbon and nitrogen show that five of the headless Romans ate
very different foods from York's local population. And two individuals had a
carbon signature from a group of food plants—including sorghum, sugarcane,
and maize—not known to have been cultivated in England at that time. “We
haven't seen such a signature anywhere in Britain before” in the archaeological
record, Mdldner said.

In fact, millet is the only food plant from this group that was being grown
anywhere in mainland Europe, she added. The archaeologist noted that “the
Romans were not very fond of millet, and often, when they established a new
province, other cereals such as wheat would replace millet as the principally
grown crop.”

Muldner’s team thinks the headless millet-eaters hailed from colder climates,
perhaps parts of Eastern Europe that were beyond the borders of the Roman
Empire. “It might have been the Alps as well, or any higher mountains,” Mildner



said.

“At present our lead theory is that many of these skeletons are
Roman gladiators ... One of the most significant items of
evidence is a large carnivore bite mark—jprobably inflicted by a
lion, tiger or bear.”

Kurt Hunter-Mann
Archaeological Trust

The Soldier Theory

As for what the men were doing in York, previous theories had suggested the
headless Romans were slain soldiers, imported gladiators, executed citizens, or
ritually killed victims of a religious cult.

Mildner’s team favors the military explanation: The ancient city had a large
Roman garrison, and the skeletons show injuries consistent with armed combat.
It's possible the men were soldiers who had been executed, or who had been
killed during battle and had their corpses—with or without heads—recovered for
burial by their compatriots.

The Gladiators

Other recent research suggests the headless Romans were gladiators
brought to the distant capital for entertainment. Evidence for this notion includes
some skeletons’ unequal arm development—associated with the specialized use
of single-handed weapons—and, on one skeleton, tooth marks from a large
carnivore, possibly a gladiatorial lion or bear.

“If the carnivore bite mark is indeed genuine, then, why not, they may indeed
have been gladiators,” Muldner said. Hunter-Mann says he doubts the new study
“will give us conclusive proof one way or another, but it's all very useful.” m



CHAPTER 2

The Body Human

(Photo Credit 2.1)

Nothing may appear as ordinary as your own body, but if you take a closer
look, things might start to look a little weird. Your brain, unbeknownst to you,
might be “cat napping” while you're awake. Your nose has the ability to sniff out
the opposite sex. Your hair can tell scientists if you're a morning person or a
night owl. The human body constitutes its own frontier, with scientists
discovering strange new things every day.



PSSSSSTT!

Superhuman Hearing Possible?

Remember The Bionic Woman and her incredible eavesdropping abilities?
Recent studies show that what was once science fiction could become an
everyday reality.

People may one day be able to hear what are now inaudible sounds,
scientists say. New experiments suggest that just vibrating the ear bones could
create shortcuts for sounds to enter the brain, thus boosting hearing.

What’s the Frequency?

Most people can hear sounds in the range of about 20 hertz (Hz) at the low
end to about 20 kilohertz (kHz) at the high end. Twenty kHz would sound like a
very high-pitched mosquito buzz, and 20 Hz would be what you'd hear if “you
were at an R&B concert and you just stood next to the bass,” explained Michael
Qin, a senior research scientist at the Naval Submarine Medical Research
Laboratory in Connecticut. “It would be the thing that's moving your pants leg.”
TRUTH:

DOLPHINS CAN HEAR SOUNDS UNDERWATER FROM 15

MILES AWAY.

Under certain circumstances, humans can also hear frequencies outside of
this normal range. For instance, divers underwater can detect sounds of up to
100 kHz, according to Qin’s recent experiments. It's unclear why divers have
enhanced hearing underwater, but it may be because the sounds travel directly
through the bones to the brain, he said.

Mechanics of Hearing

In normal hearing, sound waves traveling through the air or water enter our
ear canals and strike our eardrums, causing them to vibrate. Our eardrums are
connected to three tiny, connected bones called the malleus, incus, and stapes
—popularly known as the hammer, anvil, and stirrup, due to their shapes.

As the stapes bone rocks back and forth, it pushes against a fluid-filled
structure in the inner ear called the cochlea. Resembling a tiny snail, the cochlea



contains tiny hairlike structures that translate the pressure waves in the jostling
fluid into nerve signals that are sent to the brain and interpreted as sounds.
Hearing Loss Is Widespread

The deaf and hard of hearing account for the single largest
group of disabled people in the United States. Of the more than
49 million disabled, at least 28 million have a significant hearing
impairment that interferes with communication. That adds up to

more than all those with heart disease, cancer, multiple
sclerosis, blindness, tuberculosis, venereal disease, and kidney
disease combined.

Skipping Steps

“If you think of the hearing system as one long chain of events, there are
multiple places in which bone conduction or underwater hearing can bypass that
chain,” he said. For example, bone conduction occurs when very high-frequency
sounds directly stimulate the ear bones, sending signals to the brain without
activating the eardrums. This is how some species of whales hear underwater.

“The core of our work is trying to understand underwater hearing and bone-
conduction hearing, and to determine if they share the same underlying
mechanism,” he said. Alternatively, certain ultrasonic frequencies might stimulate
the fluid in the cochlea. “It could be like hitting a wrench against a water tank,”
Qin explained. “The fluid itself could go into oscillation.”

Coming Soon to an Ear Near You?

Qin and his team are now exploring which bones are most likely to be most
sensitive to ultrasonic vibrations. He said, “That’s the great thing about basic
science, right? It lets you know how things work, and you can bend it to many
applications.”

Could their research lead to devices that give us superhuman hearing or
improved hearing aids? Qin is silent, for now. m



THE SMELL OF LOVE

Women Can Sniff Out Men

Without Knowing—and Vice Versa

When it comes time to sort out the men from the women, our noses are
giving us information that we don’t consciously know about.
Women and men can sniff out the opposite sex via odorless pheromones,
a new study suggests. The discovery adds another piece to the growing body of
evidence that humans, much like the rest of the animal kingdom, know more from
their noses than previously thought.

Scent of a Woman

Pheromones—chemicals that can communicate sexual information—are
widespread in the animal world, and some research suggests humans use them
unconsciously as well. “We know that for animals, chemosignals are actually the
most used signals to communicate, whereas with humans, we think
chemosensation is not really used,” said study leader Wen Zhou, a psychologist
at the Chinese Academy of Sciences in Beijing. “But based on our experiences,
[people] are still influenced by these cues, even if they don’t explicitly know it.”
TRUTH:

SCENTS SMELL BETTER THROUGH YOUR RIGHT NOSTRIL

THAN YOUR LEFT.

In a recent experiment, subjects who smelled possible pheromones from the
opposite sex were more likely to interpret ambiguous human figures as that sex
—even when the participants didn’t know they were smelling anything.

Zhou and colleagues used videos of points of light moving in a way that fools
the eye into seeing human motion. The videos were made by filming real people
in motion-capture suits with LEDs at each joint—similar to the suits used to
create Hollywood special effects. Then the scientists mathematically
manipulated the dots until the “figures” had neither a typically male nor typically
female gait.

Pheromones Pioneer
Martha McClintock conducted the most prominent study on

human pheromones. In 1971 she asserted that pheromones



caused women living together to menstruate at the same time,
which was a revolutionary idea at the time, because biological
processes were not thought to be affected by social factors.
McClintock’s work has led the way to further research on
understanding various human pheromones and the effect of
social and psychological contexts on biology.

The Very Smell of You

Twenty men and 20 women watched the video animations of these
ambiguous figures, as well as ones that were more obviously male or female.
While watching the videos, the subjects sniffed clove oil infused with the male
steroid androstadienone, the female steroid estratetraenol, or a plain oil used as
a base for many cosmetics.

Men who smelled the female pheromone were more likely to identify the
androgynous walker as a woman, and were even more likely to identify more
clearly male figures as female than those who just smelled clove oil. The same
results applied when women sniffed the male compound: They more frequently
saw the ambiguous figures as male than the women who smelled the plain oil.
Estratetraenol had no effect on women, and androstadienone didn’t affect men.

This perception difference seems to be completely unrelated to what their
noses told them: A blindfolded test subject couldn’t tell the difference between
steroid-infused clove oil and plain oil. “It's completely below their awareness,”
Zhou said. “They didn’'t know what they were smelling, but their behavior showed
these different patterns.” m



CAUTION: NEURONS AT REST

Is Your Brain Asleep
While You’re Awake?

If you think you can function on minimal sleep, here’s a wake-up call:
Parts of your brain may doze off even if you're totally awake.

Sleep deprivation can do strange things to a brain-including putting it on
autopilot without your knowledge. In a recent study, scientists observed the
electrical activity of brains in rats forced to stay up longer than usual. Problem-
solving brain regions fell into a kind of “local sleep”—a condition likely in sleep-
deprived humans too, the study authors say.

Surprisingly, when sections of the rats’ brains entered these sleeplike states,
“vou couldn’t tell that [the rats were] in any way in a different state of
wakefulness,” said study co-author Giulio Tononi, a neuroscientist at the
University of Wisconsin, Madison.

TRUTH:
THE MAIN SYMPTOM OF FATAL FAMILIAL INSOMNIA (FFI)

IS THE INABILITY TO SLEEP, WHICH RESULTS IN
EVENTUAL DEATH. ONLY 40 FAMILIES IN THE WORLD ARE

KNOWN TO CARRY THE GENE FOR THE DISEASE.

Despite these periods of local sleep, overall brain activity—and the rats’
behaviors—suggested the animals were fully awake. This phenomenon of local
sleep is “not just an interesting observation of unknown significance,” Tononi
said. It “actually affects behavior—you make a mistake.” For example, when the
scientists had the rats perform a challenging task—using their paws to reach
sugar pellets—the sleep-deprived animals had trouble completing it.

Sleep Allows Neurons to Reset?

Tononi and his colleagues recorded the electrical activity of lab rats via
electroencephalogram (EEG) sensors connected to the rodents’ heads.

As predicted, when the rats were awake, their neurons—nerve cells that
collect and transmit signals in the brain—fired frequently and irregularly.

When the animals slept, their neurons fired less often, usually in a regular up-
and-down pattern that manifests on the EEG as a “slow wave.” Called non-rapid



eye movement, this sleep stage accounts for about 80 percent of all sleep in
both rats and people.

The researchers used toys to distract the rats into staying awake for a few
hours—normally “rats take lots of siestas,” Tononi noted. The team discovered
that neurons in two sections of these overtired rats’ cerebral cortexes entered a
slow-wave stage that is essentially sleep.

“What good does it do to try to educate ... so early in the
morning? You can be giving the most ... interesting lectures to
sleep-deprived kids early in the morning or right after
lunch ... and the overwhelming drive to sleep replaces any
chance of alertness, cognition, memory, or understanding.”
James B. Maas, Ph.D.
sleep expert

Why Do We Sleep?

It's unknown why parts of an awake brain nod off, though it may have
something to do with why mammals sleep—still an open question, said Tononi,
whose study appeared in the journal Nature.

According to one leading theory, since neurons are constantly “recording”
new information, at some point the neurons need to “turn off” in order to reset
themselves and prepare to learn again.

“If this hypothesis is correct, that means that at some point [if you're putting
off sleep] you're beginning to overwhelm your neurons—you are reaching the
limit of how much input they can get.” So the neurons “take the rest, even if they
shouldn’'t’—and there’s a price to pay in terms of making “stupid” errors, he said.

Even “Alert” People Make Mistakes

Sleep deprivation may have dangerous consequences, Tononi said—and
those mistakes may become more common. For one, many people are getting
fewer Zs. In 2008, about 29 percent of U.S. adults reported sleeping fewer than
seven hours per night, and 50 to 70 million had chronic sleep and wakefulness
disorders, according to the U.S. Centers for Disease Control and Prevention.
Adults generally need about seven to nine hours of sleep a day, according to the
National Sleep Foundation.

What's more, you don't need to feel sleepy to screw up, Tononi emphasized.



“Even if you may feel that you're fit and fine and are holding up well,” he said,
“some parts of your brain may not [be] ... and those are the ones that make
judgments and decisions.” m

TRUTH:
STAYING AWAKE FOR 24 HOURS IMPAIRS HAND-TO-EYE

COORDINATION AS MUCH AS HAVING A BLOOD ALCOHOL
CONTENT OF 0.1%.




ANCIENT ARTERIES

Oldest Known Heart Disease
Found in Egyptian Mummy

Heart disease is not a recent development-people’s arteries have been
clogging up since the days of ancient Egypt.

An ancient Egyptian princess might have been able to postpone her
mummification if she had cut the calories and exercised more, medical experts
say. Known as Ahmose Meryet Amon, the princess lived some 3,500 years ago
and died in her 40s. She was entombed at the Deir el-Bahri royal mortuary
temple on the west bank of the Nile, opposite the city of Luxor. The princess’s
mummified body is among those now housed at the Egyptian Museum in Cairo.

Heart Trouble

Recent scans of 52 of the museums mummies revealed almost half of the
dead have clogged arteries—including the princess. In fact, she is now the
earliest known sufferer of coronary atherosclerosis, a condition caused by a
buildup of arterial plaque, which can lead to heart attack or stroke.

Ahmose Meryet Amon—“Child of the Moon, Beloved of Amun"—had
blockages in five major arteries, including those that supply blood to the brain
and heart, said study co-leader Gregory Thomas, a professor of cardiology at
the University of California, Irvine.

(Photo Credit 2.2)
“If the princess was in a time machine and | was to see her now, | would tell
her to lay off the fat, take plenty of exercise, then schedule her for heart



surgery,” Thomas said. “She would require a double bypass.”

Ancient Heart Attacks

Although the mummies’ actual hearts had been removed before entombment,
the CT scans uncovered calcium deposits elsewhere in the bodies that are
indicative of artery damage. But the study team could not confirm that any of the
mummies died of heart disease because most of the mummies’ organs were
either disintegrated or missing.

However, a medical text dating back to the time the princess lived—between
1550 and 1580 sc.—describes the pain in the arm and chest that precedes a
potentially fatal heart attack.

In general, blocked arteries and heart attacks are health risks we associate
with today’s lifestyle and diet, not those of the ancient Egyptians, noted study
co-author Michael Miyamoto of the University of California, San Diego’s School
of Medicine.

Fit for a King

The ancient Egyptians ate a variety of different food, much
of which is still consumed today. Some of these foods include
hummus, dates, grapes, pomegranates, peaches, watermelon,
pork, beef, lamb, goat, duck, and bread. As for beverages, beer
was quite commonly served at meals, while the wealthy imbibed

wine.

“They lacked a lot of the risk factors that we consider to be important in the
development of atherosclerosis in modern populations—namely smoking, high
rates of diabetes and obesity, and foods rich in trans fats,” Miyamoto said.

Too Much of a Good Thing

But as a daughter of the Pharaoh Segenenre Tao I, the princess—like the
other examined mummies—was a member of the elite. That means she was
possibly more prone to heart disease than the rest of the population.

“Since they were the elite, they presumably led more pampered lifestyles,
were more sedentary, and also—maybe importantly—had access to foods which
were dense in calories, particularly meats,” Miyamoto said.



(Photo Credit 2.3)

Adel Allam, study co-author and professor of cardiology at Egypt’s Al Azhar
University, added that the princess lived during a prosperous period of Egyptian
history. “Even the very poor people would eat a lot of pork, and the bread
became mixed with honey,” he said. “If ordinary people at this time did get a lot
of carbohydrates and fat in their diets, then of course the elite would have got
even more unhealthy food,” he said.

Running in the Family

Perhaps backing up diet as a contributing factor, researchers had previously
found some evidence among ancient Egyptians for diabetes, a condition often
associated with obesity, Allam added. Also, Egyptian papyrus documents by
ancient physicians refer to diabetes symptoms.

However, although body fat is not preserved on ancient mummies, the signs
are that Anmose Meryet Amon was probably petite, Allam said. In fact, the team
suspects some factor other than diet and lifestyle may have contributed to her
vascular disease.

For instance, “in her family there were a couple of other queens and
princesses that had atherosclerosis, so a genetic element cannot be excluded,”
Allam said. The new study suggests that genetics may be even more important
than previously thought in causing atherosclerosis, and the mummies might hold
clues to which genetic factors are involved.
TRUTH:

IN THE UNITED STATES TODAY, HEART DISEASE IS THE
LEADING CAUSE OF DEATH FOR PEOPLE OF MOST
ETHNICITIES.




Inflammatory Evidence

Another possibility is that atherosclerosis can be brought on by chronic
inflammation caused by a person’s immune system responding to infection,
which in turn can lead to inflammation of the blood vessel walls. “The princess
was known to have arthritis and inflammation of the joints,” Allam noted. “Also,
she had severe dental disease, which is another inflammation.”

The U.S.—Egyptian research team will conduct further studies on a total of 72
mummies to investigate the individuals’ genetic links to heart issues, as well as
evidence of other health issues including arthritis and cancer, and whether their
bones can reveal how active they were. =



LOVE HURTS

Rejection Really Hurts
Brain Scans Show

Science is showing what we’ve always known: a broken heart hurts.

Brains of the jilted reveal that rejection actually causes physical pain.

Do words ever hurt you as much as sticks and stones? Romantic rejection,
at least, causes physical pain, according to a new study of brain activity.

Don’t Go Breakin’ My Heart

Past studies have shown that simulated social rejection may be connected to
a network of brain regions that processes the meaning of pain but not the
sensory experience itself. MRI brain scans of people jilted in real life show
“activation in brain areas that are actually tied to the feeling of pain,” said study
co-author Edward Smith, a psychologist at Columbia University in New York City.

Being jilted activates regions of the brin that maage pain. (Photo Credit 2.4)

Smith and colleagues recruited 40 participants via flyers posted around
Manhattan and through Facebook and Craigslist advertisements. All the
volunteers reported going through an “unwanted romantic relationship breakup”
within the past six months.

While in an MRI machine, the subjects were asked to look at photographs of
their ex-partners and think about being rejected. When they did so, the parts of



their brains that manage physical pain—the secondary somatosensory cortex
and the dorsal posterior insula, to be exact—Ilighted up, according to the study.

“You say that love is nonsense ... | tell you it is no such thing.
For weeks and months it is a steady physical pain, an ache
about the heart, never leaving one, by night or by day; a long
strain on one’s nerves like toothache or rheumatism, not
intolerable at any one instant, but exhausting by its steady drain
on the strength.”

Henry Brooks Adams
American writer

Breaking Up Is Hard to Do

The study isn’'t a “true perfect experiment—we couldn’t control who had the
rejection experience and who didn’t,” Smith noted. “This is true of any study that
takes advantage of an activity that happened outside of the laboratory,” he said.

“There’s always the possibility that there’s [some unknown element] about
these people who were rejected that was causing the special pattern of what
we’re seeing.”

Yet the results are striking, Smith said, especially because the team analyzed
150 other brain-scan experiments on negative emotions—fear, anxiety, anger,
sadness—and found that none of these emotionally painful experiences activate
the brain’s physical sensory areas in the same way as an undesired breakup.
“There may be something special about rejection.” m



INSTINCTUAL CRAVINGS

Cocaine Addiction
Uses Same Brain Paths as Salt Cravings

In your brain, the harmless craving for potato chips or salty pretzels,
scientists have found, may share pathways with dangerous addictions to
drugs.

Drugs such as heroin and cocaine may owe some of their addictive
powers to an ancient instinct—our appetite for salt. In a new study of mouse
brains, scientists show that the patterns of gene regulation stimulated by salt
cravings are the same gene patterns regulated by drug addiction.

A Million-Year-Old Habit

Salt appetite is a craving millions of years in the making, with likely roots in
the salty seas where life on Earth began. “Land dwellers face a problem in that
sodium is a trace element, so they have to have a strategy to ingest sodium,
and salt craving or sodium appetite is evolution’s answer to that,” said study co-
author Wolfgang Liedtke, an assistant professor of medicine and neurobiology
at Duke University.

Salt appetite can be so strong that animals short on sodium will put life and
limb at risk to satisfy the hunger. Mountain goats, for instance, are known to
cling to sheer cliffs to access a salt lick, even when a misstep means certain
death.

The new finding suggests that drug addictions may be so hard to overcome in
part because cocaine and opiates—both derived from plants—exploit the brain
mechanisms critical for salt appetite.

“Cocaine can usurp the ancient [neural] systems that have made animals
better survivors,” Liedtke said. The research offers some of the first evidence
for addiction processes previously theorized by other experts, added study co-
author Derek Denton of the University of Melbourne and the Florey
Neuroscience Institute.

Rapid Brain Change



Denton, Liedtke, and colleagues used several techniques (such as
withholding salt from test mice or increasing their salt needs by giving them the
stress hormone ACTH) to figure out which genes in mammal brains were
activated by salt cravings.

The team noticed that, almost as soon as the salt-depleted mice started
drinking salt water, the patterns of gene regulation triggered by the need began
to reverse. The rapid response is a surprise because it means brain changes in
the mice occurred before significant amounts of salt had moved from the
stomach to the bloodstream.

TRUTH:
PEOPLE HAVE TASTE RECEPTORS IN THEIR LUNGS.

“It was stunning and perplexing to see that just ten minutes of drinking salty
water led to a complete change of the whole sophisticated and elaborate genetic
program,” Duke’s Liedtke said.

Addiction Drivers Still Unknown

It's possible that the research may lead to new treatments for drug addiction
that don’'t rely on “cold turkey” abstinence, which is less likely to be successful
against such strong, instinctual cravings.

Overall, though, Liedtke cautions that the new study doesn’t fully explain the
neural drivers of drug addiction. “Sodium appetite is a healthy instinct. Heroin
addiction is a disease that can kill a human,” he said. “To go from a healthy
Instinct to a malady—other things must be happening in the brain.” m



SECRETS OF SMELL

Different Nose Parts for Stinky, Sweet

Tiny hot spots in our noses tell our brains what smells good and what
smells yucky.
Millions of receptors in the nose’s smelling organ aren't scattered at
random. Instead, the receptors congregate in small regions that help the brain
discern good smells from bad ones, among other potential functions.

Up Your Nose

The evidence was gathered by sticking electronic probes up people’s noses
and measuring the chatter of nasal neurons as subjects were exposed to
scents. The findings imply that the pleasantness of a smell is hardwired within
our heads, calling into question the impact of life experience on how people
perceive smells.

“It's both exciting and disturbing,” said Don Wilson of the New York University
School of Medicine, a neurobiologist who was not involved in the work. “It
doesn't fit in with what | think or a lot of other researchers think about smell.”
Instead of the brain processing all scent information, for instance, it seems nasal
neurons preprocess some of it—almost as if the nose has its own small brain.
TRUTH:

HUMANS CAN RECOGNIZE ABOUT 10,000 DIFFERENT
SMELLS.

Taking One in the Nose

The human nose contains a postage stamp—size smelling organ, called the
olfactory epithelium, at the roof of the nasal cavity. By probing mouse noses to
measure the firing of nasal neurons, scientists had previously discovered that
scent receptors might be organized into groups, similar to the way the tongue
has zones armed to detect specific tastes such as sour, sweet, and salty.

But a rodent’'s nose has more than 1,200 different types of scent receptors,
and even a tiny probe could touch tens of thousands of receptors in one reading,
making it hard to get a clear signal.



Humans have roughly 400 different kinds of receptors, however, making the
business of sticking probes in noses and plucking out useful information more
fruitful.

How the Nose Knows

A team led by neuroscientist Noam Sobel, of the Weizmann Institute of
Science in Israel, asked more than 80 people to sniff substances with odors
known to be either pleasant or unpleasant across many cultures.

Ordinary smells can be made up of tens to hundreds of compounds, so Sobel
and his colleagues puffed only pure chemicals into the noses of their wired
subjects, one scent at a time.

Pooling together 801 neural recordings from people’s noses, the team found
that some regions of the epithelium are better at detecting scent than other
regions. The researchers also found hot spots that are better at interpreting
either pleasantness or unpleasantness.

“To my surprise, this means something about the epithelium is tuned to pick
up certain information” in certain zones, New York University’s Wilson said. “We
don’t understand what the purposes of those zones are,” he added, “but that's
exciting.” m
“Only three receptor types facilitate all of color vision ... For
human smell you have 400 [receptors], so it becomes a very

complex system to decode.”
Joel Mainland

geneticist, Duke University Medical Center




SMARTER LIVING THROUGH SLEEPING

Sleep Cherry-Picks Memories
Boosts Cleverness

Your body may be resting during those 40 winks, but your brain is hard at
work. The sleeping brain is busy “calculating” what to remember and what
to forget, a new study says.

While people are asleep, the brain is selecting what they remember,
resulting in sharper and clearer thinking, a new study suggests. Previous
research had shown that sleep helps people consolidate their memories, fixing
them in the brain so we can retrieve them later. But the new study—a review
based on past research on sleep and memory as well as new studies—suggests
that sleep also transforms memories in ways that make them somewhat less
accurate but more useful in the long run.

leep in a tent in a file picture. (Photo Credit 2.5)
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What to Leave In, What to Leave Out

For example, sleep-enabled memories may help people produce insights,
draw inferences, and foster abstract thought during waking hours. “The sleeping
brain isn’'t stupid—it doesn’'t just consolidate everything you put into it, but
calculates what to remember and what to forget,” said study leader Jessica
Payne, a cognitive neuroscientist at the University of Notre Dame in Indiana.

For instance, the memory details that seem to get remembered best are
often the most emotional ones, Payne said. Payne and colleagues found that



when people are shown a scene with an emotion-laden object in the foreground
—such as a wrecked car—they are more likely to remember that object than,
say, palm trees in the background, especially if they are tested after a night of
slumber.

Rather than preserving scenes in their entirety, the brain apparently
restructures scenes to remember only their most emotional and perhaps most
important elements while allowing less emotional details to deteriorate.
Don’t Sleep on It

Researchers at the University of Massachusetts—Amherst
recently conducted a study whose findings suggest that
sleeping after a traumatic event may enhance painful emotional
memories. “Today, our findings have significance for people with
post-traumatic stress disorder, for example, or those asked to
give eyewitness testimony in court cases,” says Rebecca
Spencer, one of the neuroscientists who worked on the study.
Interestingly enough, most people find it difficult to sleep after
experiencing a troubling event—almost as though the brain
does not want to sleep onit.

Picking Memories

Measurements of brain activity support this notion, revealing that brain
regions linked with emotion and memory consolidation are periodically more
active during sleep than when awake.

“It makes sense to selectively remember emotional information—our
ancestors would not want to forget a snake was in a particular location or that
someone in the tribe was particularly mean and should be avoided,” said Payne,
whose study appeared in the journal Current Directions in Psychological
Science. “Memories are not so much about remembering the past as being able
to anticipate and predict multiple possible futures.”

But there are dark sides to such selectivity. For instance, the brain can focus
on remembering negative experiences at the exclusion of others, which occurs
in depression and post-traumatic stress disorder. Future research may shed light
on what details are remembered and how they’re remembered, which could help
people deal with trauma, Payne noted. “You could also see such work being
helpful in coming up with solutions in the classroom or in the business world,”
she said.



TRUTH:
YOU'LL SPEND ABOUT SIX YEARS OF YOUR LIFE

DREAMING.

Looking Ahead

Future research may also reveal which components of sleep might be linked
with these mental processes. “Does it require the REM sleep associated with
dreaming, or deeper slow-wave sleep?” said Robert Stickgold, a cognitive
neuroscientist at Harvard Medical School who researches sleep. Overall, “sleep
Is doing much more complicated stuff than just stabilizing or strengthening
memories,” Stickgold added.

“We're seeing the sorts of memory processing in sleep that we usually
attribute to cleverness.” m



TURNING BACK THE CLOCK

Drug Could Make Aging Brains More Youthful?

Senior moments and mind fogs might be a thing of the past as a recent
study in monkeys hints that declining neural activity can be revved up in
older brains.

You can’t teach an old brain new tricks—but you can restore its ability to
remember the old ones, a new study in monkeys suggests. Chemicals given to
rhesus macaques blocked a brain molecule that slows the firing of the brain’s
nerve cells, or neurons, as we age—prompting those nerve cells to act young
again.

“It's our first glimpse of what's going on physiologically that's causing age-
related cognitive decline,” said study leader Amy Arnsten, a neurobiologist at
Yale University. “We all assumed, given there’s a lot of architectural changes in
aged brains ... that we were stuck with it,” Arnsten said. But with the new
results, “the hopeful thing is that the neurochemical environment still makes a big
difference, and we might be able to remediate some of these things.”
Stress Less!

Intense stress has been shown to have the same effect as
aging on the nerve cells in the prefrontal cortex that are
responsible for the formation and retention of memories. While
the changes caused by stress are reversible, it remains
possible that continued exposure to stress increases the
decline of memory with age.

The Importance of Working Memory

As the brain gets older, the prefrontal cortex begins to decline quickly. This
part of the brain is responsible for many high-order functions, including
maintaining working memories—the ability to keep things on a “mental sketch
pad” in the absence of stimuli from an action-based task. Researchers
previously found that in young brains, nerve cells in the prefrontal cortex excite
each other to keep working memories on the brain’s slate. “Those connections
depend on the neurochemical environment, [which] has to be just right, like
Goldilocks,” she said.



But when people reach their 40s and 50s, that part of the brain begins to
accumulate too much of a signaling molecule called cAMP, which can stop the
cells from firing as efficiently—leading to forgetfulness and distractedness. The
number of seniors in the United States will likely double by 2050, and many of
them will struggle to cope with the frenetic information age, according to the
study.

Super Rat
When a lab rat named Hobbie-J was just an embryo, a team

of scientists injected her with genetic material that caused an
overexpression of the gene NR2B, which helps control the rate
at which brain cells communicate. The change allowed Hobbie-
J’'s brain cells to communicate a little bit longer than those of
her average counterparts, resulting in higher intelligence. These
findings suggest that using drugs to target this gene in humans
may help alleviate disorders like dementia and Alzheimer’s
disease. However, the researchers caution against enhancing
memories in healthy people. “There is a reason we forget,”
says Guosong Liu, a neuroscientist. “We are supposed to
leave our bad experiences behind, so they do not haunt us.”

Monkey See, Monkey Remember

For their study, Arnsten and her colleagues spent years training six rhesus
macagues of various ages how to play simple video games that require the use
of working memory. “The youngsters do it great for a long time—they’re just like
humans,” she said. Once the monkeys had mastered the task, the team made
recordings of single neurons firing using a tiny fiber inserted painlessly into the
brain—a first in any elderly living animal. Not surprisingly, the team found that the
younger animals’ neurons fired often during periods when there were no stimuli.
Neurons in the older animals tended to be less active during the same periods,
according to the study, which was published in the journal Nature.

But when the team administered certain drugs to the older animals via the
fibers—including a chemical called guanfacine—the chemicals blocked the cAMP
pathways and revved up neural activity.



Brain Boosters in the Future?

Guanfacine is currently an ingredient in a drug used to treat high-blood
pressure in adults. The chemical is also in separate clinical trials to see if it
improves working memory in the elderly. Arnsten added that she and her team
had led previous studies showing that the drug improved working memory in
monkeys, and those results have been repeated by other groups in both
monkeys and humans. (It is worth noting that Arnsten does receive royalties
from the sale of extended-release guanfacine, called Intuniv, for the treatment of
attention deficit hyperactivity disorder in children and adolescents. She does not
receive royalties for the generic form of guanfacine being used in the clinical
trial.)

Arnsten cautions that even if the drug is approved as a brain booster, it's too
early to say how much memory improvement a person could expect. “We can'’t
say it [would] bring you back to being a 30-year-old,” she said.

Meanwhile, neuroscientist James L. McGaugh, who was not part of the study
team, says that the previous studies “did not, as | understand it, provide
evidence that the enhanced performance was directly associated with ‘restored
firing’ of the neurons. That was an implication.”
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Drug trials tested the effects on rhesus macaques workmg memory. (Photo Credit 2.6)

An Open Question

Importantly, the evidence of enhanced working memory from the previous
studies comes from different methods for administering the drugs than those
used in the new study, said McGaugh, a fellow at the Center for the
Neurobiology of Learning and Memory at the University of California, Irvine.

And for the new experiment, in which the drugs were delivered directly to the



brain, the team didn’t show conclusively whether monkeys’ working memory got
better after treatment—though past studies have shown a link.

Thus, it's still an “open question” whether more nerve cell activity actually
caused memory improvements, McGaugh said. “This is not to question the
importance of the findings—just the missing piece of information as | understand
their experiments.”

TRUTH:
BRAIN CELLS LIVE LONGER THAN ANY OF THE OTHER

CELLS IN YOUR BODY.

Paul Aisen, a neuroscientist and director of the Alzheimer’s Disease
Cooperative Study at the University of California, San Diego, said the study is
“another incremental advance” from a strong group of scientists, but it's
“uncertain whether this will have implications for treatment for humans.” That's
because “measuring ... firing at the level of a single cell, a neuron, is difficult to
extend to human behavior, which is highly complex. It's not so much that a
monkey is not a human—it’s that this kind of single-cell recording is a very
iIsolated aspect of brain function.”

Do We Need Brain Changers?

A bigger question, Aisen added, is whether age-related memory decline really
needs drug treatment. “In the absence of a disease such as Alzheimer’s, people
[compensate] quite well despite the decline in memory,” he said. For example,
some elderly people combat forgetfulness by simply writing things down.

But study leader Arnsten argues that the fight against cognitive decline is still
crucial for many otherwise healthy people. “These abilities are critical for
managing one’s finances, for being able to manage one’s medical treatment, and
[to] live independently.” m



NIGHT OWLS AND EARLY BIRDS

Your Hair Reveals if You’re a Morning Person

Not sure if you’re a morning person or a night owl? Don’t worry. Your hair
knows.

Early bird or late riser? The mysteries of your sleep cycle may be unlocked
by the hairs on your head, a new study says. That's because the genes that
regulate our body clocks can be found in hair-follicle cells, researchers have
discovered.

A tiny portion of the brain called the suprachiasmatic nucleus controls the
human body clock, and RNA strands—jprotein-building chains of molecules—
process these signals throughout the body in 24-hour cycles.
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Predicting Morning People

RNA strands containing the clock genes are found throughout the body—
including in white blood cells and inside the mouth—but human hair is easiest for
scientists to test.

So Makoto Akashi, of the Research Institute for Time Studies at Yamaguchi
University in Japan, and colleagues pulled head and beard hairs from four test



subjects at three-hour intervals for a full day.

The subjects had already reported their preferred schedules for waking up
and eating, among other lifestyle choices. The test day occurred after the
subjects had rigorously adhered to their preferred schedules for nine days—in
other words, the morning people woke up early every day and the late sleepers
woke up late every day.

When the researchers tested the genes in the subjects’ follicles, they found
that body-clock gene activity peaked right after a subject had woken up,
regardless of whether it was 6 a.m. or 10 a.m. This suggests that the brain
“turns on” the genes at different times of the morning in different people. Other
clock genes followed similar patterns, making it possible to predict “morning
people” with just a pluck, the study said.
Time on Your Skin

In addition to hair, our biological clocks can also be detected
in our skin cells. Research done at the Institute for
Pharmacology and Toxicology at the University of Zurich,
Switzerland, found that genes have a major influence on our
circadian clock. These cells can provide a precise look at a
person’s daily body clock by mirroring the molecular operations
of the brain’s central clock, and such research may lead to new
treatments for those who suffer from sleep disorders.

Body-Clock Disorders

While most people may already know if they prefer to sleep in or wake up
early, the new research might also provide insights into human health,
researchers say. Disorders of the body clock have been implicated in high blood
pressure, diabetes, and even cancer.

The researchers also studied the hairs of rotating shift workers, who are at
greater risk for body-clock disorders, for three weeks. During that amount of
time, the workers alternated from an early work shift (6 a.m. to 3 p.m.) to a late
shift (3 p.m. to midnight).

But the three-week period wasn’'t enough time for the workers’ internal clocks
to readjust, according to measurements of follicle genes. Even though the
workers’ lifestyle was shifted by seven hours, the clock-gene activity in their
follicles shifted by only two hours—suggesting shift workers live in a state of jet
lag, the study said.



Scanning eetron micrograph of a hair follicle (Photo Credit 2.8)

TRUTH:
HAIR GROWS ALMOST EVERYWHERE ON YOUR SKIN

EXCEPT YOUR LIPS, THE PALMS OF YOUR HANDS, AND
THE SOLES OF YOUR FEET.

Early Warning Systems?

The follicle test could be used to develop “working conditions that do not
disturb clock function” by building in enough time to adjust, the authors wrote. A
noninvasive check for a clock disorder could serve as an early warning system.
Akashi said: “I hope that our method will be used for regular health checks in
schools and companies to keep healthy clocks.” m



THE MYSTERY OF NO FINGERPRINTS
Mutated DNA

Causes No-Fingerprint Disease

A genetic mutation causes people to be born without fingerprints, experts
say.

Almost every person is born with fingerprints, and everyone’s are unique.
But people with a rare disease known as adermatoglyphia do not have
fingerprints from birth. Affecting only four known extended families worldwide, the
rare condition is also called immigration-delay disease, since a lack of
fingerprints makes it difficult for people to cross international borders.

Coming Up Empty-Handed

In an effort to find the cause of the disease, dermatologist Eli Sprecher
sequenced the DNA of 16 members of one family with adermatoglyphia in
Switzerland. Seven had normal fingerprints, and the other nine did not. After
investigating a number of genes to find evidence of mutation, the researchers
came up empty-handed—until a grad student finally found the culprit, a smaller
version of a gene called SMARCAD1.

The larger SMARCADL1 is expressed throughout the body, but the smaller
form acts only on the skin. Sure enough, the nine family members with no
fingerprints had mutations in that gene.

Being born without fingerprints doesn’t occur simply because one gene has
been turned on or off, Sprecher said. Rather, the mutation causes copies of the
SMARCAD1 gene to be unstable.

That mutation is also the first link in a long chain of events that ultimately
affects fingerprint development in the womb. The rest of the links in the chain are
still a mystery, said Sprecher, of the Tel Aviv Sourasky Medical Center.

No Harm, No Foul

Other inherited diseases that result in a lack of fingerprints—such as Naegeli
syndrome and dermatopathia pigmentosa reticularis—are caused by problems
with the protein keratin-14.



These conditions “manifest not only with lack of fingerprints, but also with a
number of other critical features—a thickening of the skin, problems with nail
formation,” Sprecher said. By contrast, immigration-delay disease doesn’t come
with any side effects besides a minor reduction in the ability to sweat. In
general, people with the disease “are otherwise completely healthy, like you and
me.”

TRUTH:
KIDS’ FINGERPRINTS DISAPPEAR FROM SURFACES

FASTER THAN ADULTS’ DO.

Through further study of the Swiss family, Sprecher said, it might be possible
to solve the mystery of fingerprints overall. “You go from a rare disease to a
biological insight of general importance,” he said. “We would never have been
able to get to this gene if not for the study of this family.” m




SINGING SMARTLY

Making Music

Bolsters the Brain’s Abilities

Music may be the food of love, but science is showing it nourishes a

relationship with your mind as well.

Music may soothe the savage beast, but it can also bring out the best in
your brain. “In the past ten years there’s been an explosion of research on
music and the brain,” said Aniruddh Patel, the Esther J. Burnham Senior Fellow
at the Neurosciences Institute in San Diego.

Most recently, brain-imaging studies have shown that music activates many
diverse parts of the brain, including an overlap where the brain processes music
and language. Language is a natural aspect to consider in looking at how music
affects the brain, Patel said. Like music, language is “universal, there’s a strong
learning component, and it carries complex meanings.”

Above the Din

Do you have trouble hearing people talk at cocktail parties? Try practicing the
piano before you leave the house. Musicians—from karaoke singers to
professional cellists—are better able to hear targeted sounds in a noisy
environment.

Brains of people exposed to even casual musical training have an enhanced
ability to generate the brain wave patterns associated with specific sounds, be
they musical or spoken, said study leader Nina Kraus, director of the Auditory
Neuroscience Laboratory at Northwestern University in lllinois.
Music as Medicine

For decades, music therapy has been practiced to treat a
variety of neurological ailments, from Parkinson’'s and
Alzheimer’s to anxiety and depression. In addition to improving
movement and speech, music can also elicit mood-altering brain
chemicals and past memories and emotions.




Playing a musical instrument enhances listening abilities. (Photo Credit 2.9)

Kraus’s previous research had shown that when a person listens to a sound,
the brain wave recorded in response is physically the same as the sound wave
itself. In fact “playing” the brain wave produces a nearly identical sound.

But for people without a trained ear for music, the ability to make these
patterns decreases as background noise increases, experiments show.
Musicians, by contrast, have subconsciously trained their brains to better
recognize selective sound patterns, even as background noise goes up.

The overall effect is like a person learning to drive a manual transmission,
Kraus said. “When you first learn to drive a car, you have to think about the stick
shift, the clutch, all the different parts, but once you know, your body knows how
to drive almost automatically.”

At the same time, people with certain developmental disorders, such as
dyslexia, have a harder time hearing sounds amid the din—a serious problem,
for example, for students straining to hear the teacher in a noisy classroom.
Musical experience could therefore be a key therapy for children with dyslexia
and similar language-related disorders, Kraus said.

“Without music, life would be a mistake.”
Friedrich Nietzsche

The Sound of Music

In a similar vein, Harvard Medical School neuroscientist Gottfried Schlaug
has found that stroke patients who have lost the ability to speak can be trained



to say hundreds of phrases by singing them first. Schlaug's research
demonstrated the results of intensive musical therapy on patients with lesions on
the left side of their brain—the area most associated with language.

Before the therapy, these stroke patients responded to questions with largely
incoherent sounds and phrases. But after just a few minutes with therapists, who
asked them to sing phrases and tap their hands to the rhythm, the patients could
sing “Happy Birthday,” recite their addresses, and communicate if they were
thirsty.

“The underdeveloped systems on the right side of the brain that respond to
music became enhanced and changed structures,” Schlaug said.

Success varied depending on how recently a person had had a stroke and
the severity of the damage, he noted. But several patients were eventually able
to teach themselves new words and phrases by turning them into tunes, and a
few were even able to move beyond simple phrases and give short speeches.
Overall, Schlaug said, the experiments show that “music might be an alternative
medium for engaging parts of the brain that are otherwise not engaged.”

Northwestern’s Kraus agreed. She added that musical training, whatever the
age, should be universally encouraged, since it can play a key role in education,
clinical therapies, and even in protective measures for keeping the brain sharp
as people age. “Plus,” she said, “it's just inherently wonderful.” m

“Participants report that their control of physical movement
improves after playing the drums, their motion becomes more
fluid, they don’'t shake quite as much, and their tremors seem to
calm down.”

Rick Bausman
founder and director, Drum Workshop, on working with
Parkinson'’s patients




ANCIENT “PICKLED” BRAIN
The 2,500-Year-Old Brain

How did an unusually well-preserved 2,500-year-old brain stay in such
good shape? A team of scientists were determined to solve the mystery.
Scientists may have partially cracked how Britain’s oldest known human
brain was “pickled” in mud for some 2,500 years. First dug up in 2008 by
archaeologists in York, England, the well-preserved chunk of ancient gray matter
prompted experts to investigate how the brain had stayed in such good shape.
TRUTH:

IN ANCIENT EGYPT, MUMMIES’ BRAINS WERE REMOVED
THROUGH THE NOSE.

Brain Preservation

Results of a new study found no chemical signs of deliberate preservation,
either by embalming or smoking. Instead, the team suggests that the brain was
quickly buried in a pit full of thick, wet clay—among several other factors that
may have helped prevent the organ from decomposing.

Protein analysis also confirms the ancient brain—dated to between 673 and
482 sc.—belonged to a human, said study co-author Matthew Collins, an
archaeologist at the University of York. “The majority of the mass of the brain is
still there, but it's quite reduced in volume—it’s lost a lot of water.”

Hanged, Then Decapitated

Analyses of the brain and remains of the surrounding skull suggest the Iron
Age brain belonged to a male between 26 and 45 who was hanged and then
ritually decapitated. The evidence? Gruesome neck-vertebra fractures and cut
marks show that hanging occurred before his head was sliced off after death
with a sharp instrument, scientists say. The rest of the man’s body hasn’t been
located.

The presumably fatal neck injury “is sometimes referred to as a hangman’s
fracture, and it is consistent with a long-drop hanging,” said study co-author Jo
Buckberry an archaeologist at the University of Bradford. “On the same vertebra



there are a series of nine small incisions made by a bladed instrument, which
are consistent with a careful decapitation,” Buckberry said. “My feeling is the
individual would have died from the fracture and the head was removed and
deposited in the pit.”

“In the air, even in the chill of a hospital mortuary, brain tissue
very quickly decays to liquid before muscle and other soft
tissues show much evidence of decay.”

Sonia O’Connor
postdoctoral research associate, University of Bradford

A Quick Burial

The fact that the skull was found with intact jaw and neck bones shows the
head was buried fresh. “If you moved the skull at a later date, the soft tissue
would have decayed"—resulting in the jaw and vertebrae coming detached, said
Buckberry, whose study appeared in the Journal of Archaeological Science.

In addition to the rapid burial, the cool, low-oxygen conditions of the soil may
have aided the brain’s preservation, the team found. Cooler temperatures would
have slowed the rate at which enzymes degraded the brain tissue, while a lack
of oxygen in the soil would have reduced microbial action, the University of
York’s Collins noted.

Ain’'t Got No Body

The fact that the head was missing its body may have also kept the brain
intact. “Humans that have been buried tend to be eaten from the inside out,”
Collins said. “Once you've died, the gut bacteria are still pretty hungry.”
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A computer-generated scan of a 2,500-year-old human skull shows brain matter in dark gray. The
lighter gray colors in the skull represent soil. (Photo Credit 2.10)

These bacteria flood the corpse via blood from the alimentary tract—the
digestive pathway through the body—and consume surrounding tissue. “In this
case, the blood will have drained from the severed head, and you've no longer
got a connection with the alimentary tract.”

Still a Mystery

Still, these theories don't fully explain why the brain “didn’t turn into mush,”
Collins said. “It's curious, because normally it is one of those organs that
degrade quickly,” he said. “There must be something going on internally that we
don’t understand.”

To further investigate the phenomenon, researchers have buried pigs’ heads
in and around the pre-Roman site, to simulate what may have happened. =

Dinosaur, Whole Please

In 1999, then-16-year-old Tyler Lyson discovered the world’s
most intact dinosaur mummy—the 67-million-year-old
hadrosaur, a duck-billed herbivore. In addition to fossilized
bones and skin tissue, muscle and organs were also unearthed.
It is speculated that the dinosaur was rapidly buried in mineral-
rich wet sand, which prevented bacteria from decomposing all

of its tissue.




REAL-LIFE CAVEMAN DIET

Eating Crocodile
Helped Boost Early Human Brains?

The secret to bigger brains, for early humans anyway, could have been a
diet rich in fat, courtesy of crocodiles, a nhew study suggests.

Eating the fatty flesh of crocodiles may have helped early humans evolve
bigger brains, a new study suggests. The work is based on bones and artifacts
from a prehistoric “kitchen” that make up the earliest evidence that humans ate
aquatic animals.

Brain Food

Stone tools and the butchered bones of turtles, crocodiles, and fish were
found at the 1.95-million-year-old site in northern Kenya. No human bones were
found, but the combination of remains suggests early humans used the site
specifically to prepare meals.

Fossilized skull of an Euthecodon, a rehistoric crocodile (Photo Credit 2.11)

According to the study authors, the addition of water-based prey into early-
human diets may have been what boosted brain size in certain hominins—
humans plus human ancestral species and their close evolutionary relatives.
That's because reptiles and fish are particularly rich in long-chain
polyunsaturated fatty acids. Some experts think this so-called good fat was “part
of the package” of human brain evolution, said study leader David Braun, an
archaeologist at the University of Cape Town in South Africa.



Discovering evidence for “brain food” in the late Pliocene (about 3 million to
1.8 million years ago) may explain how bigger brains—for instance in our likely
direct ancestor Homo erectus—arose in humans and their relatives about 1.8
million years ago, Braun said.
Exotic Meats

A number of exotic meats are eaten all over the world and in
the United States today, including:
1. Bat (Guam, Indonesia)
2. Kangaroo (Australia)
3. Snake (China)
4. Duck embryo (Vietnam and the Philippines)
5. Crocodile and alligator (Thailand, Australia, parts of
the U.S.)
6. Yak (Tibet)

Early Humans Not Crocodile Hunters

Remains of about 48 animal species were found at the Kenyan site, once a
delta crisscrossed with small rivers. In addition to the aquatic animals, there’s
evidence early humans feasted on mammals such as ancient rhinoceroses,
hippopotamuses, and antelope, the researchers report in a paper published in
the journal Proceedings of the National Academy of Sciences. Some of the
animal bones bore cut marks from simple, sharp-edged stone tools, according to
the study authors.

But the Kenyan hominins were not crocodile hunters, Braun noted. Instead,
early humans likely scavenged carcasses, bringing the meat back to the kitchen
area to carve up and—in the pre-fire era of human history—eat raw.

Brain Changes

The idea that a diet of aquatic animals “would have been a healthy one in
terms of growth and development seems reasonable,” Dean Falk, an
anthropologist at Florida State University in Tallahassee, said by email. But “the
old idea that brain size ‘took off’ ... around [two million years ago] has lost
support in the last decade,” added Falk, who was not involved in Braun’s study.

For instance, a separate study in 2000 led by Falk and published in the



Journal of Human Evolution found that parts of the brain in some species of the
human-ancestor genus Australopithecus had started to change shape—a trend
associated with an increase in brain size—well before two million years ago.
Regardless, study leader Braun said, for the Homo genus overall, a diverse

menu of mammals and reptiles at some point in human evolution “may be what
gave us that adaptive edge.” m

TRUTH:
CROCODILES HAVE BEEN AROUND FOR ABOUT 200

MILLION YEARS.




FINGERNAILS IN SPACE

Astronauts’ Fingernails Falling Off

If you're headed for space, you might rethink that manicure: Astronauts
with wider hands are more likely to have their fingernails fall off.

A new study reveals that space suit gloves can lead to fingernail troubles—
especially for astronauts with wide hands. In fact, fingernail trauma and other
hand injuries—no matter your hand size—are collectively the number-one
nuisance for spacewalkers, said study co-author Dava Newman, a professor of
aeronautics and astronautics at the Massachusetts Institute of Technology.

Are space gloves causmg the problem" (Photo Credit 2.12)

Not Fitting Like a Glove

“The glove in general is just absolutely one of the main engineering
challenges,” Newman said. “After all, you have almost as many degrees of
freedom in your hand as in the rest of your whole body.”
TRUTH:

YOUR FINGERNAILS TAKE SIX MONTHS TO GROW FROM

BASE TO TIP.

The trouble is that the gloves, like the entire space suit, need to simulate the
pressure of Earth’s atmosphere in the chilly, airless environment of space. The




rigid, balloonlike nature of gas-pressurized gloves makes fine motor control a
challenge during extravenhicular activities (EVAs), aka spacewalks.

A previous study of astronaut injuries sustained during spacewalks had found
that about 47 percent of 352 reported symptoms between 2002 and 2004 were
hand related. More than half of these hand injuries were due to fingertips and
nails making contact with the hard “thimbles” inside the glove fingertips.

In several cases, sustained pressure on the fingertips during EVAs caused
intense pain and led to the astronauts’ nails detaching from their nail beds, a
condition called fingernail delamination.

While this condition doesn’'t prevent astronauts from getting their work done,
it can become a nuisance if the loose nails are snagged inside the glove. Also,
moisture inside the glove can lead to secondary bacterial or yeast infections in
the exposed nail beds, the study authors say. If the nail falls off completely, it will
eventually grow back, although it might be deformed.

For now, the only solutions are to apply protective dressings, keep nails
trimmed short—or do some extreme preventative maintenance. “| have heard of
a couple people who've removed their fingernails in advance of an EVA/
Newman said.

Pushing Through the Pain

In the current glove design, astronauts wear a pressurized inner layer under
a thick outer layer that offers protection from the cold and any passing
micrometeorites. On Earth, wearing such space suit gloves might feel like
donning a thick set of gardening gloves—a bit restrictive but not too
uncomfortable.

“When the glove pressurizes, that nice, flexible fabric surface becomes stiff,
like putting air into bicycle tires,” said Peter Homer, founder of commercial space
suit design company Flagsuit LLC in Maine and two-time winner of NASAS
Astronaut Glove Challenge.

“What you find is, depending on the design of the glove, there’s pressure on
the hard points the hand presses against, and that can give you blisters or cuts,”
said Homer, who was not involved in the new study. “Also, the materials tend to
be rubberized to make the gloves airtight, but that creates a lot of friction against
the skin, and that can again create blisters.”

During EVAs, astronauts have to work in these gloves for six to eight hours
at a stretch. Homer said: “It amazes me that astronauts push through all that
pain and get stuff done.”



Long Fingers vs. Big Hands

To help design more comfy space suit gloves, MIT's Newman and colleagues
initially tested whether fingernail trauma is related to the length of astronauts’
fingers. The team first collected data from the Injury Tracking System, a
database of astronaut medical logs at NASAs Johnson Space Center in
Houston, Texas. Of the 232 crew members with complete injury records and
body measurements, 22 reported at least one case of fingernail delamination.
Space Suit Components

How complicated could a space suit be? The answer is very.
Officially called the Extravehicular Mobility Unit, or EMU,
NASA's space suit is like a personal mini-spacecraft. Here are
the different parts that make up an EMU:

1. Primary Life Support Subsystem (PLSS)
Upper Torso
Hard Upper Torso (HUT)
Arms
Extravehicular activity (EVA) Gloves
Displays and Control Module
In-Suit Drink Bag
Lower Torso Assembly
Helmet
. Communications Carrier Assembly (CCA)
. Liquid Cooling and Ventilation Garment
. Maximum Absorption Garment
. Simplified Aid for EVA Rescue
. Wrist Mirror
. Layers
. Cuff Checklist
17. Safety Tethers

Surprisingly, an analysis of hand measurements among injured astronauts
and a noninjured control group showed no statistical relationship between finger
length and the instances of nails falling off, according to the study.

Instead, the team found that fingernail trauma was a bigger problem for
people with a wider hand circumference, as measured around the
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metacarpophalangeal, or metacarpal, joint, where the fingers meet the palm.

“If you take a pencil and grip it, you're using your metacarpal joint,” Newman
said. “That’s a really difficult thing to repeat when you have a pressurized glove
on. A hard palm bar in the soft fabric glove ... helps make that crease,” but the
bar also puts pressure on the joint.

The team’'s analysis, to be published in the journal Aviation, Space, and
Environmental Medicine, showed that astronauts with hand circumferences
greater than about 9 inches (22.8 centimeters)—what Newman called the “large
to extra-large range”—had a 19.6 percent chance of fingernail injuries during an
EVA. By contrast, astronauts with smaller hand circumferences had just a 5.6
percent chance of losing their nails on the job.

Cold Hands, Hurt

“What surprised me is that [the] conventional wisdom [says] that fingernail
problems are caused by repetitive tapping on the fingernail ... and you'd think
that if you had longer fingers, you'd be banging on the end of the glove more,”
said Flagsuit's Homer.

But the hand-width hypothesis “is good, too,” he said. “The bigger the hand
IS, the more the glove squeezes on [the metacarpophalangeal] joint and cuts off
blood flow.”

Space Headaches?
A recent survey found that astronauts who did not normally

have severe headaches on Earth reported experiencing
“exploding” or “heavy-feeling” headaches during spaceflights
and extended stays aboard the International Space Station.
Although no definitive cause has been determined, there are a
few reasons that are likely: “puffy face syndrome,” in which
fluids that are usually found in the lower extremities shift to
other parts of the body; poor air circulation; and perhaps just

the same reasons people get them on Earth.

Damage to the tissue underneath the fingernail could also occur if circulation
at the knuckle joint is repeatedly shut off and then restored, which could also
lead to delamination. This could also explain why so many astronauts have
reported that their fingertips get cold during EVAs despite their thermal gloves,
Homer said. Overall, he added, the new paper “shines light on a whole new
direction on how to address this issue.” According to Homer, the key is to make




all parts of a glove custom fitted for each astronaut.

A Custom Fit

For anyone selected for an EVA, the airtight inner layer for the current glove
design is custom made via hand casts, laser scanning, computer modeling, and
special machining techniques. But the outer layer is built in discrete sizes—more
like a “small, medium, large” situation, he said.

“It costs around a hundred thousand dollars up front to custom fit the airtight
bladder,” Homer said. “In my opinion that also needs to apply to the outer layer,
which really gives the glove its shape.”

Customization may not always solve the issue, though, MIT's Newman said:
“Some may like a tighter or looser fit—there’s variability in subjective desires.
And if you have a really tight fit, you're going to have a lot more pressure” on the
metacarpal joint.

Robots and Shrink Wrap?

Newman thinks another option worth looking into is robotic amplification
inside the glove. “Say I'm grabbing on to something. I'm using muscles to act
against gas-pressurized gloves,” she said. “But what if | had little actuators in
there? My fingers can do less work—that'd be great!”

She added that “there are design trade-offs” to robotic gloves. “But we have
some big dreams here: small-mass systems close to the skin that work in
concert with muscles and bones, not big clunky exoskeletons.”

Newman and colleagues have also been experimenting with entire skintight
space suits that rely on mechanical counterpressure: Rather than working in a
gas-pressurized bubble, astronauts would effectively get shrink-wrapped in a suit
made of flexible material.

No matter what the approach, Newman said, “the bottom line is we want
people to be working in a space suit glove that's working with them, not against
them.” m

TRUTH:
ASTRONAUTS GROW UP TO THREE INCHES TALLER IN

OUTER SPACE.




BALL IN YOUR HEAD

Ball Lightning

May Be a Hallucination

Mysterious floating blobs of light known as ball lighthing might simply be
hallucinations caused by overstimulated brains, a new study suggests.
For hundreds of years eyewitnesses have reported brief encounters with
golf bal—to tennis ball—size orbs of electricity. But scientists have been unable
to agree on how and why ball lightning forms, since the phenomenon is rare and
very short-lived.

Ball Lightning Basics

Eyewitnesses have described ball lightning as a floating, glowing ball similar
In size to a tennis ball or even a beach ball. The sightings generally accompany
thunderstorms, but it's unclear what other similarities ball lightning might share
with its conventional relative.

Ball lightning floats near the ground, sometimes bounces off the ground or
other objects, and does not obey the whims of wind or the laws of gravity. An
average ball lightning glows with the power of a 100-watt bulb. Some have been
reported to melt through glass windows and burn through screens. The
phenomenon lasts only a short time, perhaps ten seconds, before either fading
away or violently dissipating with a small explosion.
TRUTH:

THERE ARE ABOUT 3,000 LIGHTNING FLASHES ON EARTH
EVERY MINUTE.

The record suggests that ball lightning is not inherently deadly, but there are
reports of people being killed by contact—most notably the pioneering electricity
researcher Georg Richmann, who died in 1753. Richmann is believed to have
been electrocuted by ball lightning as he conducted a lightning-rod experiment in
St. Petersburg, Russia.

In the Mind’s Eye?

Because ball lightning is often reported during thunderstorms and it's known



that multiple consecutive lightning strikes can create strong magnetic fields,
Joseph Peer and Alexander Kendl at the University of Innsbruck in Austria
wondered whether ball lightning is really a hallucination induced by magnetic
stimulation of the brain’s visual cortex or the eye’s retina.

In previous experiments, other scientists had exposed humans to strong,
rapidly changing magnetic fields using a medical machine called a transcranial
magnetic stimulator, or TMS. The machine’s magnetic fields are powerful enough
to induce electric currents in human brain cells without being harmful.

Focusing magnetic fields on the visual cortex of the brain caused the
subjects to see luminous discs and lines. When the focus was moved around
within the visual cortex, the subjects reported seeing the lights move.

In their paper, which appeared on the physics research website arXiv.org,
Peer and Kendl argue that magnetic fields made by lightning could have the
same effect as TMS machines on nearby humans. In fact, the pair thinks about
half of all ball lightning reports are actually tricks of the mind induced by
magnetism.
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A 19th-century illustration of ball lightning (Photo Credit 2.13)

Not All Imaginary

The researchers make a convincing argument that some ball lightning reports
are spurred by hallucinations, said John Abrahamson, a chemist and ball
lightning expert at the University of Canterbury in New Zealand who was not
involved in the study.

But “I cannot believe that most of the images reported as ball lightning are
due to this brain influence,” Abrahamson said in an email. For one thing, the


http://arXiv.org

colors of light seen by the subjects in the experiment were “white, gray, or in
unsaturated colors.” But ball lightning has been reported in a variety of colors,
including orange, green, and blue, Abrahamson said.

Also, some eyewitness reports of ball lightning include close-up observations
detailing the internal structures of the balls and even associated smells and
sounds. Some reports of ball lightning even involve multiple eyewitnesses who
saw the same phenomenon from different angles and saw the balls travel in the
same directions.

TRUTH:
THE AIR AROUND A LIGHTNING STRIKE IS FIVE TIMES

HOTTER THAN THE SUN.

“This common geometric perception from different angles would be very
unlikely if their brains were being stimulated” by the local magnetic field caused
by lightning strikes, Abrahamson said.

Lighting Up the Lab

Eli Jerby, an engineer at Tel Aviv University in Israel, has actually created
something similar to ball lightning in the lab. He also doesn’t think hallucinations
could account for all ball lightning reports. “While hallucinations could explain
some cases, the effect of ball lightning is yet feasible in both nature and the
laboratory,” Jerby said in an email.

“Furthermore, with the recent experimental progress by us and by others, we
are closer than ever to simulating natural ball lightning completely in the lab, and
to explaining the real ball lightning enigma” in nature. m



TASTING WORDS, HEARING COLORS

Secrets of Synesthesia

Neural tangling called synesthesia may have creative benefits, experts
say.

A neural condition that tangles the senses so that people hear colors and
taste words could yield important clues to understanding how the brain is
organized, according to a new review study.

This sensory merger, called synesthesia, was first scientifically documented
in 1812 but was widely misunderstood for much of its history, with many experts
thinking the condition was a form of mild insanity.

“The taste of beef, such as a steak, produces a rich
blue ... Mango sherbet appears as a wall of lime green with thin
wavy strips of cherry red. Steamed gingered squid produces a
large glob of bright orange foam, about four feet away, directly
in front of me.”
Sean Day
linguistics professor, National Central University, Taiwan

The Color of Two

“It's not just that the number two is blue, but two is also a male number that
wears a hat and is in love with the number seven,” said study co-author David
Brang, of the University of California, San Diego (UCSD). “We’re not sure if
these personifications are [also a symptom of] synesthesia, but we think this is
what derailed a lot of scientists from being interested in it ... They thought these
people were making it all up.”

Early misunderstandings of synesthesia were due in part because the
associations that synesthetes described were very precise and detailed,
prompting some experts at the time to link the condition with mental disorders
such as schizophrenia. Another early “view held that synesthesia was a
‘throwback’ to a more evolutionarily primitive state,” said study co-author
Vilayanur Ramachandran, also a neuroscientist at UCSD.

During the past 30 years, though, a growing body of evidence has shown
that synesthesia has a physical basis—for example, the brains of synesthetes



are wired differently, and the condition is highly heritable, which indicates there
IS a genetic component.

In fact, the study authors think it's possible such a strange phenomenon has
survived in an evolutionary sense because it offers people certain benefits to
creative thinking. “Ninety-five to ninety-nine percent of synesthetes love their
synesthesia and say it enhances their lives,” Brang said.
TRUTH:

IN THE UNITED STATES, STUDIES SHOW THAT THREE
TIMES AS MANY WOMEN AS MEN HAVE SYNESTHESIA; IN
THE UNITED KINGDOM, EIGHT TIMES AS MANY WOMEN
ARE REPORTED TO HAVE IT.

A Better Understanding

Today scientists have tools that allow them to probe the brain in ways that
were impossible 200—or even 10—years ago. One such tool is a type of brain
scan called DTI, short for diffusion tensor imaging, which lets scientists see the
connections between different brain regions. “We can see that there’s increased
connections in synesthetes between the associated [senses],” Brang said.

Visualizing these connections between sensory brain regions could help
explain why certain forms of synesthesia exist and why the condition tends to be
unidirectional—for example, numbers can evoke colors but colors don't typically
evoke numbers. Such studies could also help test an idea proposed by some
scientists that all humans have the neural mechanism for synesthesia but it's
suppressed for some reason.

Another positive development in synesthesia research is that scientists are
relearning how to listen to their subjects, the study authors say.

“Listening to the subjective reports of people fell out of practice in the mid-
20th century, but you can learn an amazing amount of information from just
sitting down for 20 minutes and talking to a patient,” Brang said. “You can begin
to trust what they’re experiencing.”

A Boon to Creativity?

Studies today indicate that synesthesia is about seven times more common
In artists, poets, and novelists than in the rest of the population, and some
scientists have hypothesized that synesthetes are better at linking unrelated



ideas.

“We worked with a novelist years ago who swore that her synesthesia
helped her pick metaphors,” Brang said. “She said she would know what color a
word should be even before she knew what the word was.”

Some savants with synesthesia have been known to perform amazing feats
of memorization, such as remembering the value of pi to 22,514 digits. Other
synesthetes are able to distinguish between very similar colors or have a
heightened sense of touch.

Despite recent advances, many questions about synesthesia remain, such
as whether other animals experience synesthesia, how different brain chemicals
affect the condition, and the exact role of genetics in determining a synesthetes
cognitive and creative abilities. Also, Brang said, “if it's so cool and such a great
trait, why don’'t we all have it?”" m
Famous Synesthetes

1. Vasily Kandinsky
(painter, 1866—1944)

2. Olivier Messiaen
(composer, 1908-1992)

3. Charles Baudelaire
(poet, 1821-1867)

4. Franz Liszt
(composer, 1811-1886)
5. Arthur Rimbaud

(poet, 1854-1891)
6. Richard Phillips Feynman
(physicist, 1918-1988)




NOISE BLOCKERS

Secrets of Sleeping Soundly

Sleep like a log? You can thank your “lucky spindles,” your brain’s
blockades against slumber-disrupting noises.
While some toss and turn, others can sleep like the dead. The difference
may lie in their brains—specifically in their spindles, rapid-fire brain waves that
act as blockades against noise during sleep, a new study says.

Sleep Science

For the research, study co-author Jeffrey Ellenbogen of Harvard Medical
School recruited 12 self-described sound sleepers to spend three nights in his
“comfy” lab.

On the first night, the sleepers were treated to quiet, idyllic conditions.

But during the next two nights, scientists bombarded the subjects with
several types of loud sounds—including jet engine roars and toilet flushes—after
the people had fallen asleep. Brain wave readings revealed that the more
spindles a person had, the more likely he or she could stay asleep through the
barrage of noises, Ellenbogen said.

Everybody has spindles, which are controlled by the thalamus, a “way
station” that conveys sensory information to other parts of the brain, Ellenbogen
said. But there’s still much that's unknown about these “sleeping” brain waves.
For instance, it's a mystery why some people have more spindles than others,
Ellenbogen said.

TRUTH:
THE LONGEST A PERSON HAS GONE WITHOUT SLEEP IS

TEN DAYS.
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Certain parts of the brain control how soundly you sleep. (Photo Credit 2.14)

Seeking a “Sleep Utopia”

This new research may bring Ellenbogen and colleagues closer to creating a
“sleep utopia” for troubled slumberers, he noted. Fractured sleep—when a
person wakes up many times a night—is “disturbingly prevalent in our society
partly due to insults from a variety of noises,” according to the study.

In addition to early-morning garbage trucks and creaking pipes, people are
increasingly surrounded by technology that may produce irritating “beep and
boops,” Ellenbogen said. “Now we can leverage this naturally occurring process
[of spindle generation] and use that as a tool to prevent the sleeper from
disruption,” he said. For instance, it may be possible to design a drug that would
enhance spindles in light sleepers.

In the meantime, testing a person’s spindle activity may help predict an
individual's tolerance to noise, Ellenbogen added. This could help with life
decisions, he said, such as, “Should | take the job that puts me in the city, where
I’m [in] urban chaos?”



CHAPTER 3

Creature Features

(Photo Credit 3.1)

Whether cuddly or creepy, furry or fanged, animals are odd. Some
creatures just look weird—like the recently discovered tube-nosed fruit bat
(nicknamed “Yoda”) from Papua New Guinea. Others have spooky superpowers
—Ilike vampire bats with heat-seeking vein sensors. Others engage in strange
activities, like the lItalian goats at like to climb up the sheer vertical faces of

dams. Every day, animals are revealing to us new ways to be weird, each one
more surprising than the next.



STRANGE CREATURES DISCOVERED

Five Weirdest New Animals

There are new things under the sun, including some of the strangest
animals we’ve ever seen.
Whether deep in the world’s jungle or in the restaurants of Vietnam,
scientists and explorers are still discovering the most unusual creatures in the
world in the most unexpected places.

ANIMAL 1

“Yoda Bat”

This tube-nosed fruit bat—which became a web sensation as “Yoda bat™—is
just one of the roughly 200 species encountered during two scientific
expeditions to Papua New Guinea in 2009, scientists announced.

Though seen on previous expeditions, the bat has yet to be formally
documented as a new species, or even named. Like other fruit bats, though, it
disperses seeds from the fruit in its diet, perhaps making the flying mammal
crucial to its tropical rain forest ecosystem.
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Yet to be formally documented as a new species, this fruit bat is. (Photo Credit 3.2)

ANIMAL 2



The Simpsons Toad

Nosing around for “lost” amphibian species in western Colombia in 2010,
scientists stumbled across three entirely new species—including this beaked
toad. “Its long, pointy, snoutlike nose reminds me of the nefarious villain Mr.
Burns from The Simpsons television series,” said expedition leader Robin
Moore.

The unnamed, 0.7-inch-long (2-centimeter-long) toad is “easily one of the
strangest amphibians | have ever seen,” added Moore, an amphibian-
conservation specialist for Conservation International. The toad also has an odd
reproductive habit: skipping the tadpole stage. Females lay eggs on the rain
forest floor, which hatch into fully formed toadlets.

This “excellent” little toad is said to resemble Mr. Burns from The Simpsons. (Photo Credit 3.3)

ANIMAL 3

Self-Cloning Lizard

You could call it the surprise du jour: A popular food on Viethamese menus
has turned out to be a lizard previously unknown to science, scientists said in
2010.

What's more, the newfound Leiolepis ngovantrii is no run-of-the-mill reptile—
the all-female species reproduces via cloning, without the need for male lizards.

About 1 percent of lizards can reproduce by parthenogenesis, meaning the
females spontaneously ovulate and clone themselves to produce offspring with
the same genetic blueprint.



S e R Y O e =
The newfound lizard is a common food in southeastern Vietnam. (Photo Credit 3.4)
“The Vietnamese have been eating these for time on end,” said herpetologist
L. Lee Grismer of La Sierra University in Riverside, California, who helped
identify the animal. “In this part of the Mekong Delta [in southeastern Vietnam|,
restaurants have been serving this undescribed species, and we just stumbled
across it.”

ANIMAL 4

“Demon” Bat

Meet a new prince of the underworld—the Beelzebub bat. Named for its
diabolic coloration, the recently discovered bat has a black head and dark back
fur, both of which contrast sharply with the flyer's whitish belly scientists
reported in a 2011 study.

Beelzebub bats are shy an void cbntact with humans. (Photo Credit 3.5)
Despite the fiendish name, Beelzebub bats are typically shy creatures, doing
their best to avoid humans in their remote rain forest habitat in Vietnam,



scientists say. If captured, however, the bats can turn fierce, said study co-
author Neil Furey, a biologist with the conservation group Fauna & Flora
International.

ANIMAL 5

Hispaniolan and Cuban Solenodons

This may look like a rodent of unusual size, but the rare Hispaniolan
solenodon isn’t a rodent at all. More closely related to shrews and moles, the
solenodons are the only mammals that inject prey with venom, through special
grooves in their teeth. There are only two species: the Hispaniolan solenodon—
native to the island of Hispaniola, shared by Haiti and the Dominican Republic—
and the Cuban solenodon, which was rediscovered in 2003.

Until the introduction of predators such as dogs, cats, and mongooses to
their island habitats, the “slow and clumsy” solenodons had no natural enemies,
according to EDGE of Existence, a global conservation initiative. “Once in the
hand, they will do their best to escape,” he said. “In essence, they exhibit a
‘flight’ first and ‘fight’ second response—the latter only when they have no other
option.” m

Venomous mammals, like the solenodon, are a rarity. (Photo Credit 3.6)



SNEAK ATTACK!

Crocodile Attacks Unsuspecting Elephant

It was an African ambush that became an Internet sensation. A mother
and child elephant at a water hole had a deadly encounter with a
crocodile. Who came out on top?
TRUTH:

CROCODILES CAN'T CHEW.

A routine trip to the water hole resulted in a life-or-death struggle for a pair
of African elephants when they were ambushed by a hungry Nile crocodile. As
the two approached the water, the croc launched out of the water and seized the
adult's trunk. Tourist Martin Nyfeler of Kloten, Switzerland, captured pictures of
the wild encounter during a visit to Zambia’s South Luangwa National Park.

“We saw a mother elephant and baby at the water hole and said [to the
guides], ‘You know, what a cute picture, let's stop here,” ’ Nyfeler told National
Geographic News. “And suddenly the croc jumped out. The whole event took
maybe 15 seconds.”

Size Matters?

Although elephants are very unusual prey for Nile crocodiles, the 20-foot-long
(6-meter-long) reptiles will occasionally ambush and take down large animals—
Including dozens of people annually, experts say.

“Even as [crocodiles] get bigger, most of their diet will be fish or smaller
animals,” said Jason Bell, assistant curator of reptiles and amphibians at the
Philadelphia Zoo.

“But they are also an opportunistic predator that will wait for something to
come to the water’s edge and drink,” he said. “They’ve been known to take down
young hippos or Cape buffalo—that’'s a huge animal that they can pull into the
water.”

“I think there is a misconception about elephants. And the
incidents of elephant rage come from elephants in a disturbed
population or in conflict with people. I've found that if you give

them the benefit of the doubt, they are not generally an
aggressive species. They are naturally gentle and trusting.




When you betray that trust, they get aggressive.”
Martyn Colbeck
filmmaker, on shooting with elephants

Drag Out Fight

During the attack, the elephants were able to move quickly away from the
water with the crocodile still hanging on to the adult. According to photographer
Nyfeler, guides in the Zambian park had never before seen such an encounter.

Even for the formidable Nile crocodile, bringing down an elephant is no easy
task—suggesting the ambush may have been either an act of desperation or
perhaps a simple miscalculation, according to Don Boyer, San Diego Zoo’s
curator of herpetology

“Predators can make mistakes,” Boyer said. “They can take on something
and then say, Wow, hindsight is 20/20, and this was a big mistake.”

Elephant Escape

This particular clash of the titans had a happy ending—except perhaps for
the hungry crocodile. “The elephant managed to turn, but the croc was still
hanging on,” photographer Nyfeler said. “Then the little baby somehow stumbled
over the croc, and the croc released the elephant. “The croc went back into the
water, and both elephants just ran away.”



DEADLY HAIR

Spiky Rat Plant Poison
Turns Hair Deadly

An East African murder mystery has a solution: It was the crested rat, in
East Africa, with the poison bark.

You’ve heard of rat poison, but poisoned rats? In East Africa, a porcupine-
like rat turns its quills into lethal weapons by coating them with a plant toxin, a
new study says. Neighboring African hunters use the same substance to make
elephant-grade poison arrows. No other animals are known to use a truly deadly
external poison, researchers say.

TRUTH:
A CHEMICAL RELATED TO OUABAIN, CALLED DIGITOXIN,

HAS BEEN USED FOR DECADES AS A TREATMENT FOR
HEART FAILURE.

A Rat’s Arsenal

Scientists have long suspected that the crested rat might be using poison
because of stories of dogs becoming ill or dying after encounters with the
rodent, and because it has a distinct black-and-white warning coloration seen in
other species.

It was unclear until now, however, where the nocturnal rat got its poison. The
researchers made their discovery after presenting a wild-caught crested rat with
branches and roots of the Acokanthera tree, whose bark includes the toxin
ouabain.

The animal gnawed and chewed the tree’s bark but avoided the non-toxic
leaves and fruit. The rat then applied the pasty, deadly drool to spiky flank hairs.
Microscopes later revealed that the hairs are actually hollow quills that rapidly
absorb the ouabain-saliva mixture, offering an unpleasant surprise to predators
attempting to taste the rat.

Poison isn’t the only item in the armory of the roughly foot-and-a-half-long
(45-centimeter-long) rat, which lives in burrows in East Africa, the team says.
Very tough skin and a reinforced skull that looks like “it could take a couple of
head shots” also suggest the rodent doesn’'t shrink from a fight, said study co-



author Tim O’Brien, a biologist with the Wildlife Conservation Society. And with
leopards, honey badgers, jackals, and wild dogs among its assumed predators,
the rat may need all the advantages it can muster.
5 Animals Deadliest to Humans

1. Mosquito: causes 2 million deaths annually

2. Asian cobra: causes majority of snakebite deaths in
India

3. Australian box jellyfish: kills with one of world’s
deadliest toxins

4. Australian saltwater crocodile: believed to cause
2,000 deaths per year

5. Hippos: kill more people in Africa than any other
mammal

The crested rat, native to East Africa, uses poison bark for defense. (Photo Credit 3.7)

Paralyzing Poison

“For as long as colonials have been in Kenya, there have been tribes that
specialize in hunting elephants using this poison, and now we’'re seeing it being
used in rhino poaching,” O’'Brien said. Ouabain can cause paralysis and, at high
enough doses, heart attacks.

“The dogs that we know of that have attacked the crested rat have suffered
everything from temporary paralysis for a couple of weeks to death,” said



O’Brien, who is also a researcher at the Mpala Research Centre in Kenya,
where the experiment was conducted.

Other mammals are known to use toxins that they don’'t produce themselves.
For example, a hedgehog species applies a mild toxin from a toad to its fur,
O’Brien said. Likewise, some capuchin monkeys rub an extract from millipedes
onto their fur to repel insects. “But there are no other examples of an animal
using [an external substance] that is actually a lethal toxin,” he said.

“What is quite clear in this animal is that it is hardwired to find
the poison, it is hardwired to chew it and it is hardwired to apply
it to the small area of hairs.”

Jonathan Kingdon
researcher at Oxford University

Why Is the Rat Immune?

While the new study solves one crested rat mystery, others remain. It's
unclear, for example, why the rodent itself doesn’t suffer from the poison. One
idea is that its saliva subtly alters the poison, O'Brien said.

Scientists also don’'t know how each young crested rat learns about ouabain.
Is the chemistry lesson passed from parents to offspring? Does each animal
discover the poison on its own? “No one knows,” he said. “We know the general
outlines about this animal but none of the details.” m



THEY KNOW WHERE YOU BLEED

Vampire Bats
Have Vein Sensors

Here’s a finding that might make your blood run cold—vampire bats have
specially evolved nerves that can sense the heat of your veins.

The facial nerves of vampire bats tell them much more than we ever
thought they could: They tell them where the veins are. Scientists already knew
that vampire bats have snakelike pit organs in their faces that point the
mammals to the juiciest parts of their prey—the veins. But it was unknown how
the predators located those choice biting spots, until now.

The vampire bat’s facial nerves tell it the best places to bite. (Photo Credit 3.8)

Bloodsucker’s Senses

Now a study has shown that bats have evolved special facial nerves that can
detect body temperatures as low as 89.6 degrees Fahrenheit (32 degrees
Celsius). The vampire bat is “clearly adapted in a lot of unusual ways for a very
unusual lifestyle—this is one more example,” said study co-author Nicholas
Ingolia, a genomics researcher at the Carnegie Institution for Science in
Baltimore, Maryland.

People have a similar heat-sensitive channel, but it's only activated by



painfully hot stimuli, such as touching a hot stove. The vampire bat, the study
found, has two forms of heat-sensitive channels, one to sense painful heat—like
us—and another to zero in on its prey’s veins.
Blood Thinner

An enzyme found in vampire bats’ saliva, desmoteplase, or
DSPA, is being used in a new experimental drug treatment for
stroke victims. DSPA helps thin blood and prevent clotting—a
useful tool for vampire bats to get the most blood out of each
bite. The current medication for dissolving blood clots that
cause brain attacks, TPA (tissue plasminogen activator) must
be used within three hours after the onset of symptoms, so
most stroke victims don't receive the treatment in time. On the
other hand, DSPA can be used up to nine hours after the onset
of symptoms and is easier to administer.

Bloody Nerve Cells

Such an evolutionary adaptation—known previously only in three snake
species—is especially crucial for the vampire bat, which needs a blood meal
every one or two days to stay alive. The vein-sensing ability is “an extreme
version of an existing trait,” Ingolia said. Other bats have the gene for this
hypersensitive channel, but only the bloodsuckers’ bodies appear to activate the
gene.

In the study, Ingolia and colleagues isolated the nerve cells that travel to the
pit organs in the bat’s face and compared them with the sensory nerve cells that
go to the rest of the bat’s body. The nerve cells were anatomically different from
the regular, pain-sensing nerve cells, which means the vein-sensing cells convey
separate information, Ingolia said. The team also looked at vampire bat genes
and found that the same heat-sensing gene is found throughout the body, but the
gene results in a different type of nerve cell in the pit organs. =



MOVIN' ON UP

Goats Scale Dam Walls

Salt cravings drive goats to new heights—literally.
Using moves that would make any rock climber jealous, Alpine ibex scaled
a near-vertical rock face of a northern Italian dam. In summer 2010, pictures of
the goats were making the rounds online, particularly in emails falsely claiming
the animals are bighorn sheep on Wyoming's Buffalo Bill Dam (the rumor-
guashing website snopes.com busted the hoax).

Crazy Salt Cravings

In truth, Adriano Migliorati snapped the pictures at the 160-foot-tall (49-meter-
tall) Cingino Dam, the Italian hiker told National Geographic News via email. The
goats are attracted to the dam’'s salt-crusted stones, according to the U.K.-
based Caters news agency. Grazing animals don’t get enough of the mineral in
their vegetarian diets and scale the dam to get a fix.

It's not far-fetched, though, to think such a scene could be photographed in
the United States. For example, mountain goats could scale dams in the U.S.
West, according to Jeff Opperman, senior adviser for sustainable hydropower at
the U.S.-based nonprofit the Nature Conservancy.
TRUTH:

GOATS’ EYES HAVE RECTANGULAR PUPILS.

Opperman, who called the Cingino pictures “mind-boggling,” described a
similar instance of a Montana mountain goat doing an “incredibly acrobatic
stretching maneuver to lick salt ... He is wedged up this sheer vertical cliff face,
almost doing a yoga pose with four hooves splayed out there,” he said. “It's the
same concept [with the Italian goats]—these animals can overcome what looks
like impossible topography to get what they want.”



http://snopes.com

To satisfy their salt cravmgs several goats scale Cmgmo Dam in Italy (Photo Credit 3.9)
Opperman cautioned, though, that the Italian dam is rare, in that its rough
masonry provides gaps that act as toeholds. The more common, smooth-
concrete