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NOT EVERYTHING BIG A




> DEAD IS A DINOSAUR!

Almost everyone knows, or thinks he knows,
what a dinosaur is. But do they? It's not
uncommon, for instance, to hear adults call woolly
mammoths or saber-tooth tigers dinosaurs. It's
also common for people to believe that flying
creatures, like Pteranodon, or sea-dwellers, like
ichthyosaurs, were dinosaurs. We often see dino-
saurs and humans together in cartoons, such
as Gary Larson's "Far Side," or Johnny Hart's
"B.C." Well, if you're dinosaur-savvy, you'll laugh
at these ideas.

But think about these questions: Were all
prehistoric animals dinosaurs? Were dinosaurs
reptiles (cold-blooded creatures without fur or

feathers)? If so, how come we're hearing a lot

these days about feathered dinosaurs? If birds

by Stephen James O'Meara
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descended from dinosaurs, and some dinosaurs may
have experimented with flight, why isn't the sparrow-

size flier Pterodactylus a dinosaur? Just what is a

dinosaur, anyway?

Dr. Catherine Forster, a paleontologist at the
State University of New York at Stony Brook, Long
Island, says, "One thing and only one thing makes a
dinosaur a dinosaur — it must be on a branch of the
dinosaur tree. As long as it is descended
from the dinosaur ancestor, it is a
dinosaur!"

That sounds like circular logic,
but it's not. Dinosaurs descended
from a single.common ancestor.

And to determine how dinosaurs

are related to that ancestor, modern

researchers rely on a method

known as

cladistics.

Cladistics

is simply a way of

looking for ancestral relationships by searching for
new, unique characteristics that animals share. If we
look at a cladogram — a branching diagram that shows
how animals are joined by these characteristics — we

can see some of the major similarities.

DINOSAURS WERE AR
NOT REPTILE

The first dinosaurs appeared in the middle Triassic

CHOSAURS,

Period. They belonged to a group called archosaurs —
one of the most successful groups of land vertebrates
(animals with backbones) ever known. The archosaurs
included the earliest-known crocodiles and flying
pterosaurs. During the Triassic Period, some archosaurs

showed a number of changes in their anatomy, espe-
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cially of the legs. The improved leg design, especially
of the hip socket, now allowed the archosaurs to tuck

their legs in beneath their bodies as they walked, as

Aiding this
movement were
complex knee and
ankle structures.
The archosaurs
could now either run
with their legs held
like a

mammal, or walk with

upright,

their belly close to the
ground, their legs sprawled
out sideways (like we do w
our arms and elbows when we
do pushups).

The skeletal (Z__)

remains and

r

anatomy of the first dinosaurs suggest that they de-

scended from highly advanced archosaurs. Unlike
their immediate ancestor, dinosaurs had a thigh bone
whose angled head allowed them to stand on two
upright hind limbs. That's because their legs and
muscles had developed to the point where they no
longer needed the slow and low sprawl. "The charac-
teristics shared by all dinosaurs that were present in
the common ancestor are features of the ankle joint

and other bony details," says Paul Sereno, a paleon-
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tologist at the University of Chicago. And many of

these fossil traits are not easy for an untrained eye to

see. But if you were to have an imaginary dinosaur

field guide and wanted to see specific dinosaur char-

acteristics and traits (like you would with a guide to

the birds), you'd find that the first dinosaurs were

small- to medium-size carnivores (meat-eaters). They

walked on two legs and tended to have three-toed feet.

Their necks were very mobile, their forelimbs short.

And most dinosaurs probably didn't climb trees.

And now for something really

important: Although dinosaurs

descended from archosaurs,

not all archosaurs be-

came dinosaurs.

Some archosaurs, like

the ancestors of the

crocodile, lived with the

dinosaurs. And that is why

modern crocodiles — even

though they descended from

prehistoric creatures living in the Age

of the Dinosaurs — are not living

dinosaurs. It is the same with the

flying reptiles, the pterosaurs. They were archosaurs

but not dinosaurs. "Crocodilians and pterosaurs are

simply two separate branches of the archosaur tree

that lived at the same time," Forster says. "It's like

whales and humans; both are mammals, but humans

are not whales." Furthermore, dinosaurs are not reptiles,

according to Forster. They are archosaurs because

they share archosaur characteristics. "The term reptile
is an old category," she says, "into which all cold-
blooded modern animals were tossed. Crocs and dino-
saurs have nothing to do with lizards, turtles, and

snakes. Lizards and snakes are lepidosaurs."
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THE BIRD-DINOSAUR LINIK
Fossil studies over the last century and more have
revealed that dinosaurs belong to two distinct

groups, or clades. (Keep in mind the cladogram.)

One order is the Saurischia, meaning "lizard-

hipped," and includes Apatosaurus and
Tyrannosaurus; the other order, Ornithischia,
meaning "bird-hipped," includes dinosaurs like
Stegosaurus and Triceratops. Both orders came
from small, bipedal, predatory dinosaur ancestors.

Perhaps the most surprising conclusions to
come from dinosaur research in recent years are
(1) that there is little doubt that birds evolved
from dinosaurs, and (2) that birds descend not
from the "bird-hipped" dinosaurs, but from liz-
ard-hipped ones (huh?!), the closest relative be-
ing perhaps the small and agile Velociraptor or
Troodon. Are modern birds dinosaurs?
"Technically, yes," says Sereno, "because they
are all within the group Dinosauria and are de-
scendants of the first dinosaur."

So, according to this view, birds descended
from one branch of dinosaurs, just as dinosaurs
evolved from one branch of archosaurs. Surprised?
Does it change your view of birds as warm, flying
balls of bones and feathers? Do you think of them
more as fuzzy dinos? Don't answer

yet — check out the evidence first!
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ooking back in time, we can divide the span
Lof Earth's history into six eras. The oldest three
eras are known collectively as Precambrian. The
Precambrian covers all but the last half billion years
or so of Earth's 4.5-billion-year history. Scientists
have found an abundance of Precambrian fossils,
such as algae and fungi, and the trails or burrows of
wormlike creatures. But there were no dinosaurs. So
dinosaurs were not around for the first 4 billion years
of Earth's history. Although Precambrian animals
are the oldest on Earth, they are not dinosaurs.

Of the other three eras in Earth's history — the
Paleozoic, Mesozoic, and Cenozoic (which cover
the last 570 million years) — dinosaur fossils have
been found in rocks only from the Mesozoic Era. The
Mesozoic Era is subdivided into the three well-
known periods: Triassic, Jurassic (We've all heard of
Jurassic Park!), and Cretaceous. The dinosaur fos-
sils discovered to date range in age from the latest
part of the Triassic Period (about 230 million years
ago) throughout the Jurassic Period and up to the end
of the Cretaceous Period (65 million years ago) —a
duration of about 165 million years. The Mesozoic
Era, then, is the Age of the Dinosaurs. The first
appearance of anatomically modern humans known
as homo sapiens occurred less than 100,000 years
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inosaurs
arm-Blood

ol-Blooded?

(And Other Points of Confusion) (VLA LA &)
by Stephen James O'Meara




Dinosaurs were archosaurs, but so too are croco-
diles and birds. Now, here's the million-dollar
question: If crocodiles are cold-blooded and birds are
warm-blooded, what were the dinosaurs?

Tick, tick, tick. . .ding!

Time's up. Is that your final answer? I'll bet 90
percent of you said, "Because birds descended from
dinosaurs, dinosaurs were warm-blooded." Right? Well,
the answer just isn't that simple, because the distinction

between a cold-blooded and a warm-

blooded animal is not as clear as
you might think.
Cold-blooded ani-
mals, like crocodiles, are
ectothermic, meaning
they rely on external
sources of heat to
raise their body
temperature. For
example: If a croéo-
dile in the water feels
cold, it will move on-
shore and bask in the
sun. If it begins to
overheat, it will dip back in
the water to cool down.
Warm-blooded animals like birds and
mammals are endothermic, meaning they produce heat
internally and can keep a constant body temperature
despite outside temperatures. This is important, because
animals' muscles, nerves, and digestive systems (in fact,
their entire metabolism) need to be reasonably warm to
work efficiently at full speed. What's interesting is that
by regulating their body temperatures externally (and
thereby keeping a constant body temperature), a cold-

blooded reptile's metabolism mimics a warm-blooded
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F during the day, but they can't run far

= gallop faster than a human. . .but not

4 animal's. But, "réptiles still don't produce body heat like
‘mammals and birdé," says Dr. Catherine Forster, a pale-
4 "v"dhtologist at the State University of New York at Stony
Brook, Long Island. "They may be able to keep warm

- before they poop out," she says.
And it's true. An alligator, for
example, might look like a big
“slug Basking on a rock in the sun,

but if it needs to, it can get up and

for long.

BIG IS BALMY
Research on alligators by paleon-
tologists Edwin Colbert, Charles
Bogert, and Raymond Cowles in
1946 proved something equally
astounding: The body tempera-
ture of a small alligator tends to
change much more rapidly
than does the body tempera-
ture of a large alligator. In other
words, the amount of heat an alligator's body holds
depends on its volume. This finding was significant.
When Colbert and his colleagues mathematically scaled
up the size of an alligator to that of a dinosaur weighing
10 tons, they found that huge dinosaurs would have taken
an enormously long period to cool down — they could
have kept warm all night by retaining body heat (like a
warm-blooded animal), even though the temperature
around them dropped!

More recently, researchers working with giant sea
turtles, the largest cold-blooded reptiles on Earth, discov-
ered a similar trait. Giant sea turtles can migrate vast

distances, crossing waters with great temperature
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differences, and not be affected. Their bodies are
so large they retain heat, keeping their body
temperature constant for extended periods of time
and insulating them against sudden temperature
changes.

Dr. Matt Carrano, also a paleontologist at
the State University of New York at Stony Brook,
points out that "at some level you need not be
warm-blooded to be efficient." Just look at
Apatosaurus, which could have been cold-
blooded; size alone was enough to insulate it
against minor daily temperature changes.

Warm-blooded elephants today, however,
experience a very different situation from that of
Apatosaurus. Because of their size, elephants are
atrisk for overheating. Their internal body system
maintains a constant temperature, and when their
environment heats up, their mass makes it diffi-
cult for them to cool down. That's why they have
evolved huge ears — the large surface area en-
courages evaporation and the ears are also great
for flapping to help them cool off.

Now, imagine a warm-blooded elephant the
size of Apatosaurus, and you can see that being
cold-blooded could have been quite efficient for
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