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Lesson 1

The relationship
between dinosaurs

and birds

| mAEAS KN X R

AXLZ—HBRAAL  SFHARABENLGHBTHELE BEZH X
ARAATHA, XFE—BNMBT - HAAZALLELEELXZAXE2E AN
ABMFRFBIAAEGESEREENF_BEABT AT EHFEHAT A
HERMEAAFZBAATRAREAAGELZE L F RN BTHERS T2
ARLARAGAR RE—BHBAEATEAPEEXZARLHTZE,

The once radical notion that birds descended
from dinosaurs-or may even be dinosaurs, the
only living branch of the family that ruled the earth
eons ago-has got stronger and stronger since
paleontologists first started taking it seriously a
couple of decades ago. Remarkable similarities in
bone structure between dinos and birds were the
first clue. Then came evidence, thanks to a
series of astonishing discoveries in China’s
Liaoning province over the past five years, that
some dinosaurs may have borne feathers. But a
few scientists still argued that the link was weak ;
the bone similarities could be a coincidence, they
said. And maybe those primitive structures visible
in some fossils were feathers-but maybe not. You
had to use your imagination to see them.

Not anymore. A spectacularly preserved
fossil® of a juvenile® dinosaur®, announced by a
team of paleontologists from the Chinese Academy
of Geological Sciences and New York City’s
American Museum of Natural History in the latest
issue of Nature, is about as good a missing link as
“It has things that are
undeniably feathers,” exults Richard Prum, of the

anyone could want.
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@ fossil /'fosl/ n. (X5
@ juvenile /'d3uvinail/ adj.
® dinosaur /'damaso;/ n. ZLF
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University of Kansas Natural History Museum, an
expert on the evolution of feathers. “But it is
clearly a small, vicious® theropod® similar to the
velociraptors that chased the kids around the
kitchen in Jurassic® Park@.”

The find helps cement® the dinosaur-bird
connection, but it also casts new light on the
mystery of why nature invented feathers in the
first place. For the better part of a century,
biologists have assumed that these
specialized structures evolved for flight, but
that's clearly not true. “The feathers on these
aren’t

dinosaurs flight-worthy, and the

i

animals couldn’t fly,” says paleontologist®
Kevin Padian, of the University of California,
Berkeley. “They're too big, and they don't
have wings.” So what was the original
purpose of feathers? Nobody knows for sure;
they might have been useful for keeping dinos
dry, distracting predators or attracting
mates, as peacocks do today.

But many biologists suspect that feathers
originally arose to keep dinosaurs warm. The
bone structure of dinosaurs shows that, unlike
modern reptiles, they grew as fast as birds
and mammals—which dovetails with a
growing body of evidence that dions were, in
fact, warm-blooded. Says Padian: “ They
must have had a high basal metabolic® rate
to grow that fast. And | wouldn’t be surprised
if they had some sort of skin covering for

insulation® when they were small.” Says

—REBEBRRAMBEXNENEHNTERA
B BRB(KSLAB)REEEERK
FNOMPREL"
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@ vicious /'vifas/ adj. (hi)XIiEHY

© theropod /Grerepod/ n. [ | H & PR (RN, EEHBERITE)
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Jurassic Park {7338 S8 W7 7 /KIARS T HIKER T 42 A )
cement /si'ment/ v. k%, K&, ((RKB—FE)NE
paleontologist / pzelion'toladzist/ n. & AEW¥ K
metabolic /imeta'bolik/ adj. EHERR, FHRABE
insulation /imnsju'lerfon/ n. FH#A,FEH, 48
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Norell: “ Even baby tyrannosaurs probably
looked like this one.”

At the rate feathered dinosaurs are
turning up, it shouldn't take long to solidify®@
scientists’ understanding of precisely how and
why feathers first arose and when the first
birdlike creature realized they were useful for
flight. Meanwhile, kids had better get used to
the idea that T. rex® may have started life
looking an awful lot like Tweety Bird®.

y
RRQ,

BREIDKPENDRZECCHAZNER
E.ERTBARER(RTUERMT
BPDEBRDRETBHEURNMASEN, B
—RRG—ENEVEAREZAILERNE
TREFKETN. SKEN, ZFNREIM
AHPUNNREBTFRETRONRODNS
EXKBERSHWVEA.

1. The once radical notion that birds descended from dinosaurs-or may even be dinosaurs, the

only living branch of the family that ruled the earth eons ago-has got stronger and stronger

since paleontologists first started taking it seriously a couple of decades ago.

% #7 : The notion has got stronger and stronger. iX & — /& Z¢ K 47 , ] F 89 £ iE notion ¥ &
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2. But many biologists suspect that feathers originally arose to keep dinosaurs warm.
& #7 : Biologists suspect that. . . . XA F 25 5 48 1 Hb 7 562 %t T suspect ixX 418 19 2
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11 Lesson 2

Why is spider
silk so strong?

0 {0] 5 5k 22
Wik Essee

X—BEIEZHE TR LGP HAETUERNEAHHE KA ER

AP Kok S 5D,

Spider® silk is not a single, unique
material-different species produce various
kinds of silk. Some possess as many as seven
distinct kinds of glands@, each of which
produces a different silk.

Why so many kinds of silk? Each kind plays
particular roles. All spiders make so-called
dragline silk that functions in part as a lifeline®,
enabling the creatures to hang from ceilings. And it
serves as a constant connection to the web,
facilitating quick escapes from danger. Dragline
silk also forms the radial spokes of the web;
bridgeline® silk is the first strand, by which the
web hangs from its support; yet another silk forms
the great spiral®.

The different silks have unique physical
properties such as strength, toughness® and
elasticity®, but all are very strong compared to
other natural and synthetic materials. Dragline silk
combines toughness and strength to an
extraordinary degree. A dragline strand is several
times stronger than steel, on a weight-for-weight
basis, but a spider’s dragline is only about one-
tenth the diameter of a human hair. The movie
Spider-Man drastically underestimates the

WKLARR—HE—RFNHM
B—AEHENRNKRS T HHRXKZH
4, S-ENKATZE 7 HERTETN
& MBYPRERSTE—HRENL,

REBULBHPERLIR? T—DLE
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KETHBEERLR MBS LN AR
LR KEVIREE IR

ARNLRBEMBNYERME, W8
B HNEE BRSAEMRXARURE®K
MEHELE ENHBERENEE. 5148
MMNEEREELT. REELMS. &SI
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® spider /'spaida/ n. ik

gland /gleend/ n. %

lifeline /'laiflain/ n. A:#ysk
bridgeline /'bridzlain/ n. ¥z
spiral /'spaioral/ n. $IEFK ¥
toughness /'tafnis/ n. SEAE ,FIHE
elasticity /ilees'tisiti/ n. 2¥{E 2% 5
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strength of silk. Real dragline silk would not need
to be nearly as thick as the strands deployed® by
our web-swinging hero in the movie.

Dragline silk is a composite material
comprised of two different proteins, each
containing three types of regions with distinct
properties. One of these forms an amorphous@
(noncrystalline) matrix® that is stretchable,
giving the silk elasticity. When an insect
strikes the web, the stretching of the matrix
enables the web to absorb the kinetic energy
of the Embedded in the

amorphous portions of both proteins are two

insect’s flight.

kinds of crystalline® regions that toughen the
silk. Although both kinds of crystalline regions
are tightly pleated and resist stretching, One
of them is rigid. It is thought that the pleats of
the less rigid crystalline regions not only fit
into the pleats in the rigid crystals®@ but that
they also interact with the amorphous areas in
the proteins, thus anchoring the rigid crystals
to the matrix. The resulting composite is
strong, tough, and yet elastic.

Miss. M. Dawn of Brandon, asked the
related question, “Why doesn’t a spider get
stuck on its own web?”

Over the years, three explanations for
this phenomenon have surfaced. The first
invokes® an oil, secreted by the spider, that
serves as an anti-stick agent. The problem
with this hypothesis® is that such an oil hasn’t
yet been discovered.

The second scenario® is based on the

ESILR—NERME . EERWPRR
NECSREN, BHECOEBES=PRTE
X EEE, HP—TRREBEE
RPIFSREN(FR)EMRE, FELFTHBE.
LERBTWIKMET, FE AT BT EEN
RMEBHE KITEBRRNBENER,
AP KRBEBEAFERD FLER/E
. RERMBXRKNBHOGGR,. B
HPE—H2EEN. BAUNR, FAXEE
HNEXANRARENREE, MBES588
RENFRAFBEREE NMRE T REH
BRESEE., IPERECRERE. )
L ERRE,

—IREH=Z(M IBELTRE—
THEXER: "Nt 20KFTSRESRD
R ER?”

ZER WXMARELBNT 3
B, B—RER AKSS0BIVERY
JURILERGE. ABREFESHRER
BRIREVX .
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deploy /di'ploi/ wt. #E
amorphous /o'morfas/ adj. TETEH
matrix /'meitriks/ n. %G[%

crystal /'kristl/ n. &
invoke /in'vouk/ wvt. i
hypothesis /hai'po@isis/ n. {5i%&

8 ® 66 6 8 e

scenario /si'narriou/ n. FT5, HE

crystalline /'kristalain/ adj. K& (%),
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diversity of silkks. Many webs include strands
made of silks that are much less sticky® than the
others are. The non-sticky strands appear in the
hub® of the web, the radial spokes and the
threads by which the web hangs from plants or
other supports. Some researchers have thus
posited that the arachnids use only these strands
when navigating their webs. If you watch them in
action, however, you will see that although they
do seem to prefer the non-sticky strands, the
spiders are able to move around freely, touching
many of the strands, including the very sticky
ones that spiral out from the hub.

The third explanation appears to solve the
sticky-strand problem. In short, the legs of at
least some spiders feature a disengaging
mechanism that enables the arachnid® to detach
itself instantly from a sitcky strand. This
mechanism involves a clever anatomical
adaptation. Each leg ends in a pair of “walking
claws” that grasp vegetation®, among other
functions, but a third claw collaborates® with
associated spiny, elastic hairs to detach the leg
from a sticky web strand. This third claw grasps
the strand, pulls it against the elastic hairs, and
pulls them further, cocking the mechanism. When
the claw relaxes, the strand away and springing
the leg free.

Police, the military, physicians, and other
groups are eager to obtain large quantities of
dragline silk, which can be woven or compacted
to make bulletproof clothing replacement
ligaments, medical sutures@, fishing line, ropes
for rock climbers, tethers to snag planes landing
on aircraft carriers and myriad other products. It

HEMN LB BZBHLIINLEHBEERD
NLRAME, FEHHENLLTFRAPL,
BEANKM EE RS RANEFROBLN
EHEVAHEMARBRRN. Bt—LH
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I REBNL N {DESHBD.
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® sticky /'stiki/ adj. FhER,ERH

hub /hab/ n. i,

arachnid /5'reeknid/ n. $RZ24XE04
vegetation / vedsi'teifon/ n. &4
collaborate /ko'leebareit/ vt. &1E, W E
suture /'sjutfo/ n. &4 FHRIZE
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is impracticable to harvest sufficient quantities of
silk from spiders due to their territorial nature, so
biotechnologists have turned to other sources.
The Canadian company Nexia has demonstrated
that goats and cows can be genetically@
engineered so as to produce dragline silk in their
milk. Using a clone of such goats, Nexia aims to
produce a modified dragline silk, which they call
BioSteel, to meet the many demands.
4
BB,

NEXREREATELIULEX, ARE LIS
WL ETUE LFERIDI VD HIRESI
4, BREUFsEFEDY EREATEE
EFF—RHINEDNNRRES|IL, UE
ERZH/K.

If you watch them in action, however, you will see that although they do seem to prefer the

non-sticky strands, the spiders are able to move around freely, touching many of the strands,

including the very sticky ones that spiral out from the hub.

B A RS LENATMESA . £ A& you will see that. . ., If you watch them in
action /& if 5| 3 B &4 IR1E , 7 that 5| T #2215 M A) 1 X H 8L T 3F 31 47, touching
many of the strands £ move around freely iR i& , including the very sticky ones that. . .
& 4fii strands. JIT LA ZE B3 09 B % — 5 B 1 R ) o R 40 B9 K R R B R O L/
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Straw bale house
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CHEAP houses built from straw bales (F§ &L
#F) could greatly improve building safety in
earthquake zones. That's the conclusion from
tests in the US in which a simple straw bale house
withstood shaking equal to a major earthquake.
Originally® developed a century ago in
Nebraska, homes with straw-bale walls are
enjoying a new popularity® in the US and Europe
because they use green materials and provide
excellent insulation®. But the technology could
also provid protection in quakes.

Civil engineer Darcey Donovan was
designing straw-bale houses in  Truckee,
California, when she heard of the quake that had
just killed more than 75000 people in the Kashmir
region of northern Pakistan in October 2005. Most
died when their homes fell down. She
volunteered® to help with the recovery, and in
May 2006 spent a month in the destroyed area
building a women’s community centre made of
straw bales. She was struck by the number of
people who turn to or rebuild traditional stone-
and-mud homes. “I had helped build one building,
but | needed to do more,” she says.

CEABEFRNEEEFBIERK
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Realizing that straw-bale houses might
help, Donovan came up with a design that could
be built cheaply with local materials. The
foundations are made with sacks of gravel,
while the building’s base uses clay and sand
mixed with cement. Straw bales form the walls,
which can then be covered with a roof from
clay, sand and straw. In western designs, the
bales serve as insulation while a wooden frame
supports the load, but Donovan was able to
use the straw walls for structural support by
keeping the houses to a single storey. Not
only are the buildings stronger than stone,
they are much lighter, so a collapse® is less
likely to kill anyone inside.

Donovan has since founded the Pakistan
Straw Bale and Appropriate Building organization
to promote the idea. PAKSBAB has already
helped local workers build nine homes in
Kashmir, all of which are now occupied.

To test how the houses would work in an
earthquake, Donovan built one on a quake
simulation table at the University of Nevada in
Reno. In tests late last month. it stood through a
series of eight quakes of increasing intensity© .
The roof was broken and broken parts fell in the
final run, when the speen reached 0.82 times
the force of gravity—stronger than the 7.6-
magnitude® Kashmir quake—but the house
survived. In the final test, which was stronger
than the Kashmir quake, the roof fell down but the
house survived.

“The structure did exceptionally well,”
says lan Buckle, who runs the Reno test lab.
Given improvement to speed up construction,
he thinks the design has a great future in

quake zones around the world.
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Realizing that straw-bale houses might help, Donovan came up with a design that could be

built cheaply with local materials.

f# ¥ : 4<7] F T & Donovan came up with a design. . . ., F H realizing that straw-bale houses
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