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by Christopher McGowan

Fossils, which are central to the issue of origins, have been known since the classical time of the Greeks.  But it was not until the second half of the eighteenth century that the stony objects, dug from the ground, were correctly interpreted as the remains of former inhabitants of the Earth.  Even then, the intellectuals who studied fossils were often unable to identify them correctly, far less to place them in their proper context.  For example, the bi-lobed bony fossil that Robert Plot of Oxford ascribed to a giant human in 1676, and which R. Brooks labeled as Scrotum humanum in 1763, was actually the lower end of the femur of a dinosaur.  Dinosaurs, and their reptilian kin, therefore passed unrealized, if not unnoticed, until the early part of the nineteenth century . . .

It is difficult for us in our modern world to appreciate the powerful influence the church had over philosophical and scientific issues during Darwin's time.  Except to many present-day Christian fundamentalists, the Book of Genesis has no relevance to the way we interpret the natural world and its long geological history.  But it was not so when early fossilists attempted to interpret the remarkable creatures they discovered.  Back then, the biblical account of how living things came into being was the accepted and seldom questioned truth.  Charles Darwin himself records how orthodox he was in his religious beliefs when he was cruising aboard the Beagle (1831-1836), at least on moral issues, and there is no reason to suppose this did not extend to the Genesis account of creation too . . .

The early fossilists, like most other intellectuals of their time, recognized that the fossilized creatures they studied were no longer in existence.  But others denied the concept of extinction on religious grounds.  The idea that any of God's creatures had failed to survive cast aspersions on his wisdom and was thereby untenable.  They argued, instead, that the supposedly extinct creatures simply lived on, undiscovered, in unexplored parts of the world.  This may have been a plausible argument for small organisms, like ammonites (shelled marine animals), which could conceivably have survived in unexplored ocean depths, but, as the French anatomist Georges Cuvier (1769-1883) pointed out, this was highly unlikely for large land animals.  Cuvier made a compelling case for extinction through his work on the large fossil mammals excavated near his Paris home.
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Georges Cuvier was probably the greatest intellect of his age.  Men like William Buckland (1784-1856), the first professor of geology at Oxford University, avidly read his published works, deferentially referring to his views on fossils, anatomy, and geology as the final authority on the subject.  Cuvier's opinions were widely sought, often by sending problematic fossils to him at the Muséum d'Histoire Naturelle in Paris, or by visiting him in person.

Cuvier pioneered the use of comparative anatomy to distinguish between species.  For example, by making detailed comparisons of their skeletons, he demonstrated that the two living species of elephant (Asian and African) were separate species.  Among their many distinguishing features, the Asian elephant (Elephas indicus) has a domed skull, compared with the African elephant's (Loxodonta africana) lower-crowned cranium; its tusks are more slender; it has twenty pairs of ribs instead of nineteen, and consequently twenty thoracic vertebrae (those between the neck and the pelvis to which the ribs are attach) rather than nineteen; and their spines decrease in height gently toward the pelvis, rather than abruptly.  These skeletal differences give the two living elephants markedly different [image: image2.jpg]The grinding tecth of the Asian elephant (top) have more
ridges than those of its African relative.



profiles.  The Asian elephant seems to have a prominent bump on its head, and its back is gently arched between shoulders and hips.  The African elephant, in contrast, has a much flatter head, and the mid-back region is dished.  Both species have flattened grinding teeth, and these are transversely ridged with raised enamel plates, like a coarse file.  However, as Cuvier noted, there are relatively more ridges in the Asian elephant, and their edges lie parallel to one another, whereas in the African species the edges follow a zigzag pattern.
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Using the same comparative methodology, Cuvier showed that the mammoths, and their relatives the mastodons, which do not have ridged teeth, were separate species from the living elephant species.  Having established that mastodons and mammoths were distinct species, he argued how unlikely it was that such colossal animals could remain undetected in the world.  This was especially so given that other large beasts, such as the elephant, giraffe, rhinoceros, and hippopotamus, had been known since the time of the ancients.  His forceful arguments for the disappearance of mammoths, mastodons, and several other large terrestrial mammals convinced most people of the reality of extinction.

Cuvier's fellow countryman Lamarck, however, disagreed.  He considered that all species found in the fossil record had become transmutated into modern forms, making distinction an impossibility.  According to Lamarck's transmutational theory, species were continually changing into other species.  The species was therefore an artificial concept, not a natural entity.  Lamarck thought the transformation came about by the acquisition of acquired characteristics from previous generations.  In the often-cited example of the mechanism, the giraffe had acquired its long neck over countless generations of stretching up into trees to reach higher branches.  The slight increase in neck length of each generation was passed on to the next one, thereby transforming the short-necked ancestor into its long-necked descendent.  Lamarck's conjecture was the first serious attempt at a theory of evolution, though it was referred to as "transmutation" rather than "evolution"—the latter term did not come into common usage until well after the publication of Darwin's Origin of Species.

Cuvier, like most other intellectuals of the time, rejected Lamarck's supposition, considering that species were both real and unchanging.  His opposition to Lamarckism was primarily an opposition to the idea of the transmutation of species, which denied the reality of extinction.  Cuvier had little interest in the question of species transformation per se—as far as he was concerned geology had no evidence to offer on how species may have come into existence, so there was no justification in speculating on the matter.

An opportunity for the two Frenchmen to test their conflicting views on the permanency of species arose when large numbers of mummified animals were collected from some ancient tombs during Napoleon's expedition to Egypt.  The age of animals—cats, dogs, ibises, raptors, monkeys, and crocodiles—was admittedly only a few thousand years, but, during Cuvier's time, this was thought a sufficiently long period to show some indications of change.  Careful comparisons showed no differences between the ancient animals and their modern counterparts, vindicating Cuvier's conviction of the permanence of species.  Permanence to Cuvier, of course, meant that species did not change (evolve) over time, not that they were immune from extinction.

Cuvier also used comparative anatomy to elucidate an animal's lifestyle from its skeleton.  Thus the lion's trenchant teeth, precision jaw joint, and piercing claws—the hallmarks of its carnivorous diet—could be used to identify the same traits in fossil skeletons.

But a large intellectual challenge than interpreting lifestyles of fossil species was accounting for their present-day distribution.  Fossils of marine animals were commonly found on land, sometimes at great heights above sea level; showing that considerable upheavals must have occurred during the long history of the earth.  Cuvier noted that whole groups of organisms were replaced by others during these recurring catastrophes.  His studies of the sequences of fossils in the sedimentary strata had shown him, for example, that the first reptiles preceded the first mammals, and that the fossil mammals he unearthed from strata near the vicinity of Paris were different from modern ones.  He also found that the proportion of modern animals increased as the rocks became progressively younger.  He referred to the recurring catastrophes as revolutions.
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Although far-reaching in their effects, he thought the revolutions were rare events, of relatively short duration, punctuating long periods of stability.  These long episodes of tranquility were evidenced by extensive formations of evenly deposited strata, such as the Chalk, a Cretaceous formation that in southern England reaches thicknesses of several hundred feet.  The last of these revolutions saw the demise of mastodons, mammoths, cave bears, woolly rhinoceroses, and many other large mammals from North America and northern Europe.  This last catastrophe bore all the signs of the inundation of land by water, incorporating heaps of debris and rounded pebbles into the strata.  For Cuvier this revolution was no different from all the others that had wreaked havoc on the world.  But for others, like Buckland, it was geological proof of the Noachian flood.

Cuvier did not think the revolutions could be accounted for by processes still operating in the modern world.  He avoided speculating on what these other causes might have been, but there is no reason to think he suspected the hand of God: Cuvier, unlike Buckland, kept science separate from religion.  Cuvier presented his ideas in a four-volume work entitled Recherches sur les ossesmens fossiles, first published in 1799.  This influential work, which Cuvier revised many times, was translated into several languages and was widely read.  Although his radical ideas of revolutions, or catastrophes, were rejected by some intellectuals, many others, like Buckland, readily accepted them . . . Catastrophism enjoyed widespread popularity for many years, but was eventually replaced by a more gradualistic view of earth history, as championed by Charles Lyell (1797-1875).  Lyell sought explanations for past geological changes in terms of processes occurring in the modern world.  This mechanistic explanation of past geological events is often referred to as uniformitarianism.

Buckland, like most other rational thinkers of his time, believed that God had directly created the world, and every living creature and plant individually.  He also believed, like most, that Homo sapiens, made in God's own image, was the last and most special of all His acts of creation.  Man occupied a special and favored place.  He had dominion over the entire globe and all its inhabitants.  These other creatures were placed on Earth specifically for his use and subjugation, as told in the Book of Genesis.  Buckland also believed in a universal flood that had inundated the world, destroying everybody and everything that had lived on the land, save those taken aboard Noah's ark.

Although the biblical account of the Creation was broadly accepted, there was some latitude in the interpretation of the precise wording of the Scriptures.  Some Christians accepted the Genesis account verbatim (as some do today), believing, for example, that God literally created the entire [image: image5.jpg]


world in six days.  But others, including Buckland, chose to take the six days as an allegory for a much longer time period.  As geological knowledge progressed, greater latitudes were needed to accommodate science within the Scriptures, and a belief in the literal truth of Genesis became untenable for many . . . For Cuvier, Buckland, and many other thinkers, the Earth was obviously at least tens or hundreds of thousands of years old.

QUESTIONS:

1) In your own words, explain the significance of Cuvier's analysis of elephant skeletons, mammoth fossils, & mummified animals.

2) Evaluate the following statement: “In the early 19th-century anyone who rejected evolution was simply letting religious views cloud their judgment.”
