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Dino casts doubt on theory
`Wrinkle face' fossil discovered in Africa challenges belief on continents' formation

By William Mullen
Tribune staff reporter
Published June 2, 2004

Two African dinosaurs introduced Tuesday by University of Chicago paleontologist Paul Sereno are shining a new light on the mystery of how and when Africa, South America, India and Antarctica broke apart millions of years ago to form the world's southern continents.

One of the new fossilized creatures is the earliest member found yet of the abelisaurid family of dinosaur species, which paleontologists call "wrinkle faces" because of the grooved surfaces of their facial bones. The other is an even earlier ancestor of the wrinkle face family.

The wrinkled surfaces of these dinosaurs' skulls once carried blood vessels and nerve networks that scientists think nourished the growth of showy exterior head ornamentation, like horns or elaborate crests.


Sereno, who describes the two creatures in the current issue of the British journal Proceedings of the Royal Society of London, unveiled life-size models of the two at a continuing exhibit of his famous fossil discoveries at the Garfield Park Conservatory.

The most startling of the two new fossils is a 95 million-year-old skull of a 30-foot-long meat-eater that a Sereno-led expedition found in 2000 in the Sahara in northern Niger. It is the first proven presence in Africa of a two-legged dinosaur species from the abelisaurid group.

Paleontologists chart the creation of the continents by tracing the evolution and succession of related fossilized plants and animals and how they distributed themselves through the world over tens of millions of years.

Three hundred million years ago, there was only one supercontinent, Pangea, which held all the world's landmasses, resulting at the time in a relatively even global distribution of plant and animal species.

Around 200 million years ago, subterranean tectonic movements separated Pangea into two great continents, Laurasia in the northern hemisphere and Gondwanaland in the south. Plants and animals over the next tens of millions of years evolved much differently in the north and south hemispheres.

Since no abelisaurid fossils have been found in the northern hemisphere, apparently the family evolved after Pangea split in two.

`Africa-first' in question

Wrinkle faces had been found previously in South America, India and Madagascar, but not, until now, in Africa, causing some scientists to come up with the "Africa-first" theory. It speculates that Africa separated from Gondwanaland 120 million years ago, long before South America, Australia, India, Madagascar and Antarctica split off, and before the evolution of wrinkle faces.

But Sereno's African wrinkle face, approximately 95 million years old, suggests that land bridges still connected Africa to the rest of Gondwanaland until at least about 100 million years ago.

It is by far the oldest abelisaurid found thus far, prompting Sereno and his colleagues to dub it scientifically as Rugops primus, which means "first wrinkle face."

"We've found too many animals on all sides to say that Africa was the first to split," said Sereno, who challenges the Africa-first theory in the journal article, co-authored by Jeffrey Wilson of the University of Michigan and Jack Conrad, also at U. of C. "We have to look to another model now to understand the break-up of Gondwanaland."

More likely, Gondwanaland split into the separate southern continents at the same time because of the same geological event, he said.

Matthew Carrano, curator of dinosaurs at the Smithsonian Institution and one of the authors of the "Africa-first" theory, said the picture still is unclear about the timing of Gondwanaland's breakup, but that Sereno's new find is important.

"There are several competing ideas, but the problem is that we are missing so much of the fossil record, especially from that time period in Africa," Carrano said. Wrinkle faces were "very common in the southern hemisphere," he said. "If you could piece together how the different species are related to each other, then you might be able to figure out the order in which the continents broke apart. ... Every new fossil has an opportunity to make us rethink what we know."

Though a meat-eater, Rugops has a narrow, relatively delicate skull and small teeth that indicate it was probably a scavenger more than a predator, Sereno said.

"Scavengers ... stick their heads into carcasses," said Sereno. "They have short, strong necks, short snouts, which would be good in that situation.

"These are not particularly fast animals. Maybe the role of this group was to be scavengers, the vulture dinosaurs. Why else would teeth be so relatively small, especially compared to tyrannosaurs?"

He said he was particularly intrigued by 14 pits, seven on each side of the top of its skull that he suspects served to anchor "sensory structures or soft tissues involved in display."

"This may have been a scavenger with head gear," said Sereno. "But what did it form? Armor? A display structure? We don't know."

The second fossil Sereno is introducing is a much older, smaller carnivore. Dubbed Spinostropheus, or "spine vertebra," the fossil lacks a head and most of its tail. Believed to be an early ancestor of the wrinkle faces, it may have been 15 feet long or longer from nose to tail when it lived about 110-130 million years ago.

Sereno was pleased at finding the relatively diminutive carnivore because "there aren't many small predators in the [paleontological] record."

On display at conservatory

A cast of the partial Spinostropheus skeleton and both a skull cast and a fleshed-out head of Rugops are joining the popular display of Sereno's previous fossil finds among the dense, living verdure of ancient plants at the Garfield Park Conservatory.

Sereno first made his name from work in Argentina, where he unearthed some of the oldest dinosaurs on record, Eoraptor and Herrerasaurus, both dating back 228 million years ago.

In the last 15 years, he has made spectacular finds in Africa, little-explored before for dinosaurs, excavating Carcharodontosaurus and Deltadromeus in Morocco, and Jobaria and Afrovenator in Niger. Various casts and fleshed-out models of his discoveries have attracted record crowds to the conservatory: 130,000 visitors to date since the exhibit, "Giants," opened in December. The Park District reports more school field trips to the exhibit than any previous conservatory exhibit, with 14,000 children having passed through it.

The exhibit runs through Sept. 6. 
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A significant find�University of Chicago paleontologist Paul Sereno checks out a reconstructed head of Rugops, a wrinkle-faced dinosaur whose skull was discovered in Niger in 2000.�(AP Photo/Project Exploration, Mike Hettwer)�June 1, 2004
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Speculative drawings of Pangea at around 250 and 135 million years ago.  Image source and a brief overview of Pangea and continental drift at: � HYPERLINK "http://volcano.und.nodak.edu/vwdocs/vwlessons/lessons/Pangea/Pangea1.html" ��http://volcano.und.nodak.edu/vwdocs/vwlessons/lessons/Pangea/Pangea1.html�


click here.  
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