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GET A GRIP ON CALCULUS

Calculus has made it possible to build bridges that span miles of
river, travel to the moon, and predict patterns of population change.
Yet for all its computational power, calculus is the exploration of
just two ideas—the derivative and the integral—both of which
arise from a commonsense analysis of motion. Master them and
open a new world for yourself!

So why didn’t you grasp calculus the first time? In school, many of
us didn’t continue with mathematics and so this great achievement
remains a closed door. And for those of us who did, award-winning
Professor Michael Starbird—coauthor of the acclaimed math book
for nonmathematicians, The Heart of Mathematics: An Invitation
to Effective Thinking—can correct the clumsy classroom delivery
that hid its beauty. In Change and Motion: Calculus Made Clear,
2" Edition, the concepts and insights at the heart of calculus take
center stage.

This course is one of The Great Courses’, a noncredit recorded col-
lege lecture series from The Teaching Company’ Award-winning
professors of a wide array of subjects in the sciences and the liberal
arts have made more than 300 college-level courses that are avail-
able now on our website.

Order Today!
Offer expires Tuesday, May 4, 2010

Change and Motion: Calculus Made Clear, 2" Edition
Course No. 177
24 lectures (30 minutes/lecture)

DVDs S25495

+ $10 Shipping, Processing,
and Lifetime Satisfaction Guarantee

Priority Code: 40259

1-800-TEACH-:
www.TEACH12.com;

Change and Motion: Calculus Made Clear, 2" Edition
Taught by Professor Michael Starbird, The University of Texas at Austin

Lecture Titles

1. Two Idgas, V?St Implications 12. Buffon's Needle or TT from Breadsticks
2. Stop Sign Crime—The First Idea of 13. Achilles, Tortoises, Limits,

Calculus—The Derivative and Continuity

3. Another Car, Another Crime— 14. Calculators and Approximations
The Second Idea of Calculus— 15. The Best of All Possible Worlds—
The Integral Optimization
4. The Fundamental Theorem of Calculus 1. Economics and Architer
5. Visualizing the Derivative—Slopes 17. Galileo, Ney
6. Derivatives the Easy Way— 18. Getting off ti ace
Symbol Pushing 19. Mountain Sk s
7. Abstracting the Derivative— 20. Several Varial
Circles and Belts 21. The Fundame

8. Circles, Pyramids, Cones, and Spheres 97 Fields of Arro
9. Archimedes and the Tractrix Differential Ea
10. The Integral and the 23. Owls, Rats, Wi
Fundamental Theorem 24. Calculus Every
11. Abstracting the Integral—
Pyramids and Dams
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“As the master craftsman who opened
the famous Lincoln Pocket Watch at the
Smithsonian, I recently reviewed the
the Stauer Meisterzeit timepiece.

mbly and the precision
nical movement

h the best.”

of the

rge Thomas
ch Company

A rare chance to claim a unique piece of watchmaking history for under $100!

Eighty—six years ago, a watchmaker
in Paris famous for building the
magnificent clocks at Versailles created a
legendary timepiece. He invented the first
watch with an automatic mechanical
drive. These innovative movements
required no batteries and never needed
to be manually wound. Only seven of
these ultra-rare watches were ever made
and we've studied the one surviving
masterpiece in a watch history museum.
Inspired by history, classic design and
technology, our Stauer Meisterzeit II has
been painstakingly handcrafted to meet
the demanding standards of vintage
watch collectors.

Why the new “antique” is better
than the original. The original time-
piece was truly innovative, but, as we stud-
ied it closely, we realized that we could
engineer ours with a much higher level of
precision. The 27-ruby-jewel movement
utilizes an automatic self-winding mecha-
nism inspired by a patent from 1923, but
built on $31 million in state-of-the-art
Swiss-made machinery. With an exhibi-
tion back, you can see into the heart of the
engineering and view the rotor spin—it’s
powered by the movement of your body.

This limited edition Stauer Meisterzeit 11
allows you to wear a watch far more
exclusive than most new “upscale” models.
Here is your chance to claim a piece of
watchmaking history in a rare design that
is priced to wear everyday.

Elegant and accurate. This refined
beauty has a fastidious side. Each move-
ment and engine-turned rotor is tested for
15 days and then certified before it leaves
the factory.

The best part is
that with our
special price, you
can wear a
superb  classic
historical repro-
duction watch
and laugh all the
way to the bank.
Stauer specializes
in classic time-
less watches and
jewelry that are
made for the
millionaires who want to keep their
millions. This watch will quickly move
to heirloom status in your household.

View the precision
movement of the
Meisterzeit through the
rear exhibition port.

Smart Luxuries—Surprising Prices

Try it for 30 days and if you are not
thrilled with the beauty and construction
of the Meisterzeit I1I, simply return it for
a refund of the purchase price.

Only 4,999 available. Since it takes
about 6 months to build each watch, the
release is a limited edition, so please be
sure to order yours soon.

WATCH SPECS:

- 18K Gold-clad case and bezel

- Precision 27-jeweled movement

- Interior dials display day and month

- Croc-embossed leather strap
- Fits 6 3/4"-8 1/4" wrist

809,
OFF

Exclusively Through Stauer
Stauer Meisterzeit Il Watch—%
Now only $95 ssp Save 5300!

Call now to take advantage of this limited offer.

1-888-324-4351

Promotional Code MZW168-01

Please mention this code when you call.

Stauer

14101 Southcross Drive W.,
Dept. MZW168-01
Burnsville, Minnesota 55337

www.stauer.com




ON THE COVER: STEVE McALISTER/GETTY IMAGES

Learn how geneticists can engineer a
better world, one DNA snippet at a time.

5{ Bram ety

Explorers

2l

How Are We

“The more we learn,
the clearer it

b.e.comes.thalth

Meet the innovators behind the most
detailed diagram of the brain’s circuitry.

The Journey of the

SEA GIANTS

It's a matter of life and death for leatherback
turtles on the beaches of French Guiana.

Inside a unique effort to keep flesh-eating
worms from invading the U.S.

View of the

MllkyWay

A

The Spitzer Space Telescope is giving us
a new perspective on our own galaxy.

ARCHAEOLOGY

—
Did mysterious soil help feed long-lost
inhabitants of the Amazon rainforest?

p.46 1

Searching

“Depths

.

Find out how detectors at the bottom of the
sea are capturing elusive subatomic particles.
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Ask Us P.25
You asked, we answered: Can mountains form
overnight? How did the heavy elements arise?
Why are tropical flowers so colorful?

By the Numbers P.72
A look at the Earth's vital statistics.
Contrast r.74

We compare the barren Dry Valleys of
Antarctica with the ocean’s fertile coral reefs,

Letters r.4
Trivia Countdown P.76
Brain Trainers P.80

The paper used for this
2 ‘ magazine comes from
@ certified forests that are
<> managed in a sustainable
% ¢J way to meet the social,
P E F C “ economicand environ-
Please recycle mental needs of present

thismagazine. | PEFC/29-31-75 and future generations.

2 | SCIENCEILLUSTRATED.COM MARCH/APRIL 2010

ASK US p.25

BY THE NUMBERS .72

CLOCKWISE FROM TOP LEFT: VIRGINIA TECH; J. ROTMAN/NATURE PL; CLAUS LUNAU; MAGEBROKER/IMAGESELECT:

ANNE WESTON/LRI/CRUK/WELLCOME IMAGES



U.S. GOV'T GOLD AT-COST

TODAY - The United States Rare Coin & Bullion Reserve has scheduled the final
release of U.S. Gov’t Issued $5 Gold Coins previously held at the U.S. Mint at West
Point. These GoVv’t Issued Gold Coins are being released on a first-come, first-serve
basis, for the incredible markup-free price of $126 each. This “at-cost” Gov’t Gold
offer could be cancelled at any time. Do not delay. Call a Sr. Gold Specialist today.

OWN GOV'T ISSUED GOLD COINS Markup-Free Price of ONLY
DUE TO STRICT LIMITED AVAILABILITY, TELEPHONE ORDERS $

WILL BE ACCEPTED ON A FIRST-COME, FIRST-SERVE BASIS

ACCORDING TO THE TIME AND DATE OF THE ORDER. h ACH

If you've been waiting to
move your hard-earned
money into precious
metals, the time is now to
consider transferring your
U.S. dollars into United
States Government Gold. The Gold market
is on the move, up more than 290% over
the past 10 years - outpacing the DOW,
NASDAQ and S&P 500. Call immediately to
order your United States Gold Coins direct
from our Main Vault Facility, “at-cost”, for the
amazing price of only $126 per coin. Special
arrangements can be made for Gold pur-
chases over $50,000. Order your Gold today!

1 — Gov’t Issued Gold Coin $ 126.00
5 — Gov’t Issued Gold Coins $ 630.00
10 — Gov’t Issued Gold Coins $ 1,260.00

g 30 )
——-d“"/ ¥ s B\ AT-COST OFFER LIMITED TO PURCHASES OF 10 COINS ($1,260) PER HOUSE-
: \ HOLD PLUS SHIPPING & INSURANCE. MINIMUM ORDER 5 GOLD COINS.

CALL TOLL FREE (24 Hours A Day, 7 Days A Week)

1-800-309-6107

MASTERCARD ¢ VISA ¢« AMEX * DISCOVER * CHECK

Coins enlarged - . aid. Not affilated with the U.S. Government

to show detail. = - au It mL s I-'4h )26

No one, including the United States Rare Coin and Bullion Rese: “down. © 2010 United States Rare Coin and Bullion Reserve
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From the Editors

This month we're excited to unveil some
changes in Science lllustrated that we
think further our mission to deliver
fascinating topics in the most visually

engaging way. Every issue, we'll highlight

the innovative Tools+Techniques used
by researchers in a particular field, like

genetic engineering (page 52). in By the
Numbers, we'll give you vital statistics on
a scientific topic—the Earth, for example
(page 72). Finally, the images in Contrast
will showcase the contradictions inherent

in nature and technology (Barren versus
Fertile, page 74). We'd love to hear what
you think of these new sections.

E-mail us at letters@scienceillustrated.com

SCIENCE

ILLUSTRATED

Cracking
the Crust

Did an Ancient
Impact Set
the Continents
in Motion?

Anti-Cancer
Proteins

Thé i.owdown

In “Who Will Survive?” [January/
Februaryl], you state that pikas live at
altitudes from 8,000 to 13,000 feet.
Yet other populations have recently
been found at elevations well below
8,000 feet, according to Embere Hall
of the Teton Science Schools’s Con-
servation Research Center in Jackson,
Wyoming. This shows that they are

capable of living at a broader range
in the Greater Yellowstone Ecosystem
than previously thought.

Marilyn Stone Via e-mail

Darwin Debate

“Origins of a Revolution in Hard-
cover” [November/December 2009]
was most interesting. In the 1926 au-
thorized edition of The Origin of Species,
however, the final sentence actually
reads: “There is grandeur in this view
of life, with its several powers, hav-
ing been originally breathed by the
Creator into a few forms or into one;
and that, whilst this planet has gone
cycling on according to the fixed law
of gravity, from so simple a beginning
endless forms most beautiful and
most wonderful have been, and are
being evolved.” By editing the quote
[to remove “by the Creator”|, you
continue to foster the unnecessary
debate between science and religion.

Richard J. Erdlac, Jr.Via e-mail

EDS: Darwin added “by the Creator”to
the book’s second edition. Modern edits
of his first edition, the article’s subject, do
not include these words, according to
science historian Ronald Numbers of the
University of Wisconsin.

Corrections

The London Underground has 155 miles
of train tracks, not 250 [World of Science,
Nov./Dec. 2009]. It still holds the record for
the longest distance traveled by different
routes by slightly more than 10 miles.

Sea-ice decline is threatening some polar
bear populations in the Arctic, not in Ant-
arctica ["Who Will Survive?’, Jan./Feb.].

MAIN OFFICE

2 Park Ave., 9th Fl.

New York, NY 10016
Fax:212-779-5108

Web: scienceillustrated.com

LETTERS

NEW SUBSCRIPTIONS
Phone: 866-429-0139
Web: scienceillustrated.com/subscribe

Please send letters to the editor
to letters@scienceillustrated.com.
We regret that we cannot
answer unpublished letters.
Letters may be edited for

length or clarity.

SUBSCRIPTION INQUIRIES
Report address changes and
subscription questions to:
SCIENCE ILLUSTRATED

P.O.Box 420235

Palm Coast, FL 32142-0235
Phone: 866-429-0139

Web: scienceillustrated.com/cs
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. Elerﬁentary Teachers of Science
e Science Teachers

® Preservice Teachers

e Science Coordinators

e Curriculum Specialists

e Administrators

e Principals

¢ College Methods Professors

* College Science Educators

e Policymakers

Visit www.nsta.org/
philadelphia

or call 1-800-328-8998
for more information.

Photo by Jim McWilliams

o Featured Speakers: VP of the Planetary
Society Bill Nye the Science Guy®,

Greg Marshall, inventor of National
Geographic’s Crittercam research tool,
and Dr. Jane Lubchenco, Administrator
of NOAA.

* Day-long special events including Teacher
Researcher Day, Informal Day, and
International Day.

e Develop content knowledge, new
teaching strategies, best practices.

e Presentations, workshops, and
sessions in your discipline and
grade band

» Competence on relevant issues—
literacy, assessment, inquiry—and more

» Networking with peers and
other professionals

e Exhibition Hall: Top companies, top
products, top giveaways

* Meeting the Unique Needs of
Urban and Rural Science Learners

e Connecting Content: Between,
Within, and Among Subjects

e Closing the Digital Generation Gap
Between Teachers and Students

e Rekindling the Fires of Science
Teaching and Learning

Connecting
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Science
Teachers
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This lone lung-cancer cell, shown with enhanced color, is topped by purple blebs, bubbles that
form when a cell’s structure degrades, divides, or is placed under physical or chemical stress.
During this process, the cell membrane detaches from the cytoskeleton, the scaffolding that
maintains a cell’s shape, and forms spherical bulges. Scientists at Cancer Research UK are using
such images to examine how cells maintain normal functioning and to learn how cancer cells
disrupt the process. This microscopy image, by researcher Anne Weston, won a 2009

Wellcome Image Award, given for outstanding scientific and medical photography.
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Medicine . Bull's-Eye
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Itty-Bitty Blossom

So thin that they're nearly transparent, the
blooms of one of the world’s smallest orchids
measure just over 0.08 inch across. Lou Jost, an
ecologist with EcoMinga, a plant-conservation
foundation, discovered the yet-to-be-named
species in a cloud forest at an altitude of almost
10,000 feet on the Cerro Candelaria mountain in
Ecuador. The minuscule orchid, shown here
beside a ruler, was flowering among the roots
of a larger orchid that Jost had brought back

to his greenhouse for study.
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Nature O ‘Bull's-Eye
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Bull's-Eye

= sene. The company is still testing the main engine, with the rocket’s
- first test flight scheduled for later this year or early next.
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BEUN LIKE

SUDOKU

except you end up

SPEAKING

Watch anyone solving a Sudoku puzzle and

you see a brain on fire: eyes transfixed, pencil

(or pen for the audacious) skittering across the
squares, a number scribbled in place, done!
Surprisingly, what looks like work is actually
fun. Not so surprising say cognitive scientists
because your brain loves solving puzzles.

That’s how it learns. It thrives on the bursts of
pleasure that are part of the brain’s reward system
when you solve problems and challenges.

At Rosetta Stones we get the link between
language learning and problem solving.
Every screen in our full-immersion programs
presents an elegant language puzzle with
just the right level of challenge to make
learning effective and fun. Using Intelligent

JAPANESE.

Sequencing, we combine language yoﬁ already
know with powerful visual clues to help you
solve new language meaning intuitively —

all without translation. And our sophisticated
speech technologies have you speaking from the
start — in Japanese or any of our 31 languages.
Rosetta Stone is your language-learning solution.
Let the fun begin!

SAVE 10% WHEN YOU ORDER TODAY

Level 1 $206
Level 1 & 2 $368
Level , 2 &3  $485

Six-Month, No-Risk Money-Back Guarantee*

Arabic | Chinese (Mandarin) | Danish | Dutch | English (American) | English (British) | Filipino (Tagalog) | French
German | Greek | Hebrew | Hindi | Indonesian | Irish | Italian | Japanese | Korean | Latin | Pashto | Persian (Farsi) | Polish
Portuguese (Brazil) | Russian | Spanish (Latin America) | Spanish (Spain) | Swahili | Swedish | Thai | Turkish | Vietnamese | Welsh

Call or go online
(877) 247-0097
RosettaStone.com/sws030

Use promo code sws030 when ordering.

=

RosettaStone @

©2009 Rosetta Stone Ltd. All rights reserved. Offer applies to Personal Edition product only and cannot be combined with any other offer. Prices subject to change without notice. Offer expires July 31, 2010.
*Six-Month Money-Back Guarantee is limited to product purchases made directly from Rosetta Stone and does not include return shipping. Guarantee does not apply to any online subscription or to Audio Companion purchased separately from the CD-ROM
product. All materials included with the product at the time of purchase must be returned together and undamaged to be eligible for any exchange or refund.



