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Science: Part IT

Sezty scenarios of dinosaur behaviour draw huge musewm crowds.
Is learning served—or is palacontology making a spectacle of itself?

Artice by HeaTHER PRINGLE

WELVE METRES OF HONED MUS-
cle, seven tonnes of murder-
ous instinct, the sleek male
cocks its head. With cold
eyes scanning above a gun-
metal-grey snout, the Tyran-
nosaurus steps out of the
shadows. In the distance,
along the river’s bend, tall ferns rustle,
heralding some unseen presence. The
Tyrannosaurus stares intently, then ex-
plodes into speed. It sweeps down the
riverbank like a charging racehorse,
churning up a hail of muddy clots.

Stealing swiftly across a broad forest
clearing, a lone Dilophosaurus senses dan-
ger. Freezing in its tracks, the graceful,
six-metre-long predator scours the
deep green world beyond. A light wind
tugs at the branches as a summer storm
approaches. Out of the corner of its eye,
the young Dilophosaurus catches a blur
of tawny colour. It wheels sharply in
alarm, baring its front teeth to spit
lethal venom at its attacker.

In the soft dawn light, a trio of Ve-
lociraptors dispatch their next victim, a
young herbivore. Leaping into the air
like kick-boxers, they slash its flanks
with sickle-shaped claws, striking with
calculated precision. The herbivore
stumbles in pain, flailing its head
blindly from side to side. And then the
pack leader lunges upon its defeated
prey, tearing off a great strip of muscle
and tossing it back in one gulp.

Such Mesozoic
mayhem exerts a
powerful hold on
our imaginations: we are hopeless suck-
ers for any glimpse of dinosaurs and
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their vanished world. But were these
“terrible lizards"—as 1gth-century
British anatomist Richard Owen
dubbed them—really such gifted
killers? Was Tyrannosaurus more fleet of
foot than many living mammals? Did
Dilophosaurus spit poison? Did Velacirap-
tor hunt in packs as wolves do today?

) According to various
scenarios in the hit Holly-
wood movie Jurassic Park,
the answer is yes. Yet ac-

cording to palacontologists who spend

their days peering at the petrified re-
mains of real dinosaurs, the true life of
these creatures did not measure up to
the action-packed movie. Tyrannosaurus
could never have set such speed
records, says Hans-Dieter Sues, associ-
ate curator-in-charge of the vertebrate
palaeontology department at the Royal

Ontario Museum in Toronto. He ex-
plains that the enormous beast’s foot
bones would have disintegrated from
the stresses. Furthermore, Dilophosaurus
possessed perfectly ordinary dinosaur
teeth—devoid of the holes that would
have been needed to spray venom. As
for Velociraptor, well, no one really
knows just how this creature hunted.

Considering what we do know about
Hollywood's hunt for box-office hits, it’s
no surprise that Jurassic Park embroi-
dered so lavishly on scientific fact to
win over impressionable young minds.
What is more interesting is the knotty
scientific conundrum raised by the
movie$ success. While Jurassic Park may
have distorted science for profit, it did
feed a genuine public appetite for

knowledge. After all, adults and chil-

dren across North America are fasci-
nated by the real lives of dinosaurs. ‘Be-
havioural questions are extremely pop-
ular,” says Paul Sereno, a palaeontologist
at the University of Chicago, “because
that’s how people experience animals in
the living world.” The problem is, the
fossil record may offer abundant clues to
dinosaur evolution and anatomy, but is
miserly on such issues as skin colour, so-
cial orders, and defences. So how do sci-
entists satisfy the public desire to know?
On this question, palacontologists are
radically divided. In recent years many
researchers have begun embellishing ac-
cepted fact with educated guesswork
and inference. Teaming up with illus-
trators, writers, and animators, they've
produced a flood of popular and prof-
itable dinosaur films, books, and mu-
seum shows. Some supporters endorse
such glossy infotainments as just the
thing to hook public interest. “[ think
there isa validity toanything in science
that grabs people’s imagination,” says
Sid Katz, executive director of Science
World British Columbia, an interactive
science centre in Vancouver. “Then
you can go the next step.”
In the more
“1 sober chambers
" of leading re-
search institutions, however, palacon-
tologists are less sanguine. They say
that dinosaur infotainment diverts
public attention from the real business
of their science—piecing together the
intricate evolutionary relationships
among dinosaurs. With its slick im-
ages and seductive packaging, the
new dinosaur media present a nearly
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seamless blend of fact and fiction to a
huge audience that cannot distin-
guish between the two. “It’s a frus-
trating thing because you want to get
accurate and reliable scientific infor-
mation out there,” says Sues, “but you
are constantly up against the glitzy
presentation of bogus facts.”

Glitz has certainly
played a major role in
the success of firms
such as Dinamation International
Corp. of Irvine, California. Founded in
the early 1980s by former airline pilot
Chris Mays, the firm has grown from its
roots in his garage to become one of the
world’s leading manufacturers of ro-
botic dinosaurs for museum and science
centre displays. It employs sculptors,
designers, robotics engineers, computer
programmers, and palacontologists
who have teamed up to manufacture
more than 750 moving, beckoning,
often life-sized creatures. Dinamation
robots are displayed in institutions as
diverse as the Utah Museum of Natural
History in Salt Lake City and Science
North, a science centre in Sudbury,
Ontario, and the firm typically takes a
cut of the gate receipts. Business is
booming: in 1993 alone, Dinamation
creations were featured in more than
125 exhibits around the world, at-
tracting more than 12 million visitors.

Retaining the services of such promi-
nent but highly controversial American
palacontologists as Robert Bakker (au-
thor of The Dinosaur Heresies), Dinama-
tion regularly bills its creatures as “sci-
entifically accurate” and “realistic.” As
one company official concedes, how-
ever, guesswork and speculation play a
major part in the work. George Calli-
son, vice president in charge of science
and education at the firm and a
palacontologist with expert knowledge
of small dinosaurs, explains that the
public demands more than science can
offer. “And try to get somebody to come
up with a statement of what dinosaurs
really did look like,” he remarks.

In researching a robotic creature,
says Callison, the companys scientific
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staff canvas museums for the appropri-
ate fossil skeletons. The bones supply
concrete evidence about the shape,
size, and overall features of the animal.
Casts of the area that the brain once oc-
cupied offer information on the size of
certain cranial nerves, which in turn
provide clues to the animals’ sensory
apparatus and behaviour; and teeth
and jaws supply clues to the animal’s
eating habits. Skin impressions can
shed light on skin texture. After ex-
tracting this scant information from
the fossil record, however, Callison and
his team—like all palacontologists—
are pretty much on their own. Making
assumptions on how muscles were at-
tached, gleaning general ideas about

skin colouration from living animals,
and speculating on everything from
the animal’s habitat to the sounds
it may have made, the Dinamation
staffers create robots that seem to owe
as much to imagination as to fact.

The final results (see facing page) may
suffice for displays in arcades or shop-
ping malls, but they seem rather fanci-
ful for exhibits in museums and science
centres. Many museum directors, how-
ever, see these rubberized dinosaurs as
a way of luring audiences inside, where
lectures and other exhibitry can serve
up more serious science. Faced with di-
minishing government funding, many
North American museums certainly
need the attendance boosts that a sexy
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Dinamation display can provide.

The robot builders are not the only
ones playing loose with scientific fact.
As the ROM’s Hans-Dieter Sues
points out, speculation, distortion, and
outright exaggeration run rampant in
the popular press. An animated, artic-
ulate man with a doctorate in biology
and a quick sense of humour, Sues is
no dour stick-in-the-mud. But on this
early summer morning in Toronto, he
is clearly frustrated with recent news
coverage of the discovery in Alberta of
a new Struthiomimus skeleton. Slender
of leg and streamlined in appearance,
Struthiomimus bears many hallmarks of
a nimble speedster. Palacontologists
have painstakingly calculated its av-
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erage running speed as 30 to 50 kilo-
metres per hour, explains Sues, using
evidence of dinosaur footprints. In
recent popular press coverage, how-
ever, one writer inflated this modest
speed to a grand 100 kilometres per
hour. Sues complains: “So, suddenly
these animals run a lot faster than the
actual evidence suggests.”

While some of these
inaccuracies may be sim-
ple errors, he adds, others
clearly reflect serious di-
visions between conservative and
radical palacontologists. “Journalists
like people who are controversial,”
says the palacontologist. “If one pro-
fessor says, “‘We found this dinosaur

and its 15 metres long and that’s
about it," and theres another guy who
says, ‘Oh, no, I know this dinosaur did
this complicated mating dance,’ who's
going to get the media coverage?”
As Sues points out, the origins of
these two armed camps go back to the
beginnings of the debate on warm-
blooded dinosaurs. For decades until
the 1960s, most researchers conceived
of the giant reptiles as overgrown,
lethargic lizards that spent their days
lolling in primeval swamps. The public
took little real interest. Then in 1964,
a major discovery sent palaeontologists
back to the drawing board. While ex-
cavating in Montana, Yale University
researcher John Ostrom discovered a
strange birdlike dinosaur known today
as Deinonychus. Lithe and powerful in
build, with long slender leg bones made
for leaping and fierce sickle-shaped
claws for slashing, Deinonychus could not
be considered a standard swamp-bound
monster. “It was clearly an active,
highly sophisticated predator,” says
Sues. Greatly impressed, one of Ostrom’s
students, Robert Bakker, began study-
ing posture, locomotion, and bone
structures in dinosaurs, comparing
them to modern mammals and birds.
Dinosaurs, he concluded, could not
have been cold-blooded and sluggish
like reptiles: they were warm-blooded
athletes akin to birds and mammals.
Conservative researchers were ap-
palled. Certain that Bakker was wrong,
they began embarking on new studies
of modern animals. In his research,
Bakker had relied on prevailing views
of body-temperature control in mam-
mals and reptiles. “But it turned out
that these ideas were oversimplified,”
says Sues. Some mammals, for example,
were not warm-blooded at all in the
textbook sense: they weren't always
able to raise their core body tempera-
tures above ambient temperatures. And
some reptiles were not strictly cold-
blooded. “Sea turtles can raise their
body temperature significantly,” says
Sues, “and yet in most other respects,
sea turtles are good reptiles.” Today, sci-
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entific understanding of body-temper-
ature control in animals is more com-
plex than Bakker originally thought.
And many researchers suggest we may
never reach a clear understanding of
this facet of dinosaur biology.

But Bakker remains unapologetic. He
tours the continent, airing new contro-
versies in popular books such as The Di-
nosaur Heresies and advising companies
such as Dinamation. Other young re-
searchers have jumped in to find jobs in
the burgeoning pop-dino industry.
“Only about one out of three people
who have a degree in palacontology
today get a job in a research institution,”
says Fugene Gaffney, curator in the de-
partment of vertebrate palacontology at
the American Museum of Natural His-
tory in New York. “So there are people
now who get jobs by lecturing and hav-
ing a popular presence. Asa result, asort
of pop palacontology... has developed
that is certainly a grey-area science.”

Free to specu-
late, many young
researchers have
begun hunting for clues to some of the
more popular riddles of dinosaur be-
haviour and appearance. While poring
over fragmentary skeletal remains of
Stegosaurus, American sculptor and re-
searcher Stephen Czerkas began study-
ing the arrangement of triangular plates
along the animal’s back. Perhaps they
served as solar panels to collect the sun’s
heat on wintry days and dispel it on hot
summer days, he speculated. The pub-
lic was fascinated. Back in the lab, con-
servative researchers shook their heads.
Intriguing ideas, but they could never
be tested scientifically: the animals
themselves were long extinct. At
palacontology conferences, researchers
from other disciplines began joking
about dinosaur research; young stu-
dents began steering clear of a subject
with a growing reputation for flakiness.
“It’s like if you're an astrophysicist,”
says Gaffney, “and went toa really good
university and had a lot of fellowships.
Would you suddenly announce that
you're going to start studying UFOs?”

Today, frustrated con-
servative researchers are
beginning to toss their
own salvos. At the Amer-
ican Museum of Natural History, for
example, Gaffney and his colleagues
have recently redesigned their world-
renowned dinosaur halls. To incorpo-
rate up-to-date scientific knowledge,
they have remounted several key fos-
sil specimens, including the famed
Tyrannosaurus. The great predator was
previously displayed with its tail
dragging feebly on the ground, but re-
cent studies show that such posture
would result in spinal dislocation. In
the revised display, Tyrannosaurus
poses with its tail brandished high in
the air. What is particularly intrigu-
ing about the halls, however, is an
unconventional new labelling strat-
egy. As visitors wander rooms filled
with more than 100 fossil specimens,
they view display cases with labels
that meticulously distinguish be-
tween fact and speculation on subjects
such as parenting behaviour and sex-
ual competition among dinosaurs.

For Gaffney the refurbished halls are
an honest effort to communicate cur-
rent scientific knowledge about di-
nosaurs. And museum colleagues else-
where applaud these efforts. At the
Royal Tyrrell Museum of Palacontol-
ogy in Alberta, for example, renowned
Canadian palacontologist Philip Cur-
rie welcomes labelling as a way of com-
bating common public misconcep-
tions. “I think too often in museums
and in books on dinosaurs and so on,
people get the perception that every-
thing there is to be known about di-
nosaurs is already known and that it’s
not an interesting field to go into be-
cause it’s pretty straightforward.”

Still, some diehard dinosaur fans find
the galleries too austere, too academic,
too dry. And those in the business of
conjuring up dinosaurs for public con-
sumption say that fidelity to the frag-
mentary fossil record is an unnecessary
straitjacket. Informed speculation can
inject life into long-extinct animals and

excitement into a film or exhibit. “I
think part of the fascination with di-
nosaurs is that we want to see them
whole, and there’s no way that science
can give us that,” says Don Lessem,
an American science journalist who
founded The Dinosaur Society, a non-
profit organization designed to further
dinosaur research and education.

In his office in Oakville, Ontario,
Peter May clearly agrees. Turning over
the problem, the founder of Research
Casting International Ltd. (see story on
page 42), a leading Canadian dinosaur-
casting firm, proposes that Jurassic Park
succeeded wildly because it gave us
the illusion of living, breathing di-
nosaurs—creating a fervent public fas-
cination for palacontology at a time
when cash-strapped scientists needed it
the most. “You know, I think it a great
thing for the science to be so popular,”
says May. While he clearly sympathizes
with researchers who want to protect
the integrity of the scientific record, he
sees little harm in some extrapolation
for the public. “If the palacontologists
never moved away from the characters
[key features] on the bones,” he says, “it
would be an awfully boring science.”

And in the
end, it is clear
that no one re-
ally owns dinosaurs, no one has the
right to control how they are portrayed.
“They are an enigma,” says Toronto
artist Hall Train, who has collaborated
closely with May and whose animated
videos of Albertosaurus, Stegosaurus, and
their kin now form part of the dinosaur
exhibits at the American Museum of
Natural History. “We'll never really
know exactly what they looked like.
We'll never really know how they
moved. It's constantly a mystery. A lot
of people don't like that. A lot of scien-
tists really do believe they have the last
word, but they don’t. There are so
many incredibly big questions about
what these things were like.” @

Heather Pringle is a long-time Equmvox
field correspondent who lives in Vancouver.
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