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any of those members of MG5 who know me know that over the last dozen or so years I have made several trips to Morocco to see and collect fossils and minerals. When I go to someplace like Morocco, I like to learn all I can about its minerals and fossils before I go, as well as after I get back. To that end, I was recently at the U. S. Geological Survey Library in Reston, VA, perusing recent articles on the fossils of Morocco. There I came across an article by Alistair McGowan and Gareth Dyke (of Germany and Ireland, respectively), in the journal Geology. In this article, McGowan and Dyke address a question that has bothered me for a long time: Why do we see so many fossils of theropod dinosaurs, which were predators, from Taouz, Morocco, but so few fossils of potential prey from the same site? They dubbed this question "Stromer's Riddle" after Ernst Stromer, who studied North African theropods, and who described Spinosaurus. 
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Taouz is located in eastern Morocco, on the edge of the Sahara Desert, and not far from the Algerian border. Collectors who are familiar with Moroccan fossils will know that the most common theropod dinosaur from Taouz is Spinosaurus, which had conical teeth, similar to some crocodiles. Also found at Taouz is Carcharodontosaurus saharicus, which was a predator similar in size to Tyrannosaurus rex. Teeth of smaller theropods, sometimes attributed to Deltadromeus, or simply "raptors", are found there as well. 

The main hypothesis put forth by McGowan and Dyke to explain the abundance of theropods at Taouz is collector bias. Much of what we know about the fauna of that locality is based on material purchased from fossil dealers. Likewise, what we collectors own has been obtained almost entirely from dealers. And, dealers always know that what sells best are fossils of large, rare, and spectacular species. The same pattern can be seen in many museum collections of fossils in general, where "trophy specimens" are often favored over more common ones. 

To test this hypothesis, McGowan and Dyke surveyed fossil shops in Morocco (but did not buy any fossils), and 

compared those findings with those from their own collections made in the Kern Kem Formation near Taouz. They found that their collections contained fewer theropods and more turtles than did those of the fossil dealers. They also found fewer sauropods than at the dealers, and about the same number of crocodiles. However, the differences were not huge; their collections contained 15% theropods versus 24.5% in the dealers'. Add in crocodiles, and more than half of both samples were predators. This compares to some 7% predators and 93% herbivores found in the well-studied Cretaceous Hell Creek Formation of North America. McGowan and Dyke thus concluded that collection bias can explain only part of the abundance of theropods at Taouz. They suggest several other factors that may be involved. One factor is the abundance of Spinosaurus. This dinosaur probably fed on fish, which were not represented in either McGowan and Dyke's collection or dealers' stock. Another is the rate at which theropods shed their teeth, which are common dinosaur fossils at Taouz, compared to the rates at which herbivores shed theirs. Differential rates of preservation could also be involved.  

So did McGowan and Dyke solve Stromer's Riddle? Clearly only partially, if that. While they did show a collector bias, much of the difference was due to turtles, and they do not suggest that the theropods were preying on turtles (though perhaps crocodiles did). They also found fewer sauropods, a potential prey item, in their collections. The other potential explanations that they put forth are largely speculative. It is tempting, also, to speculate that Spinosaurus ate fish, and other theropods ate Spinosaurus, at least when it was young. (When mature, Spinosaurus was over 50 feet long, larger than any other known theropod.) However, recent work on oxygen isotope ratios in fossil teeth suggest that Spinosaurus spent much of its time in or near the water (consistent with a fish diet), while Carcharodontosaurus spent more of its time on land, and so the two would have avoided each other. How then do we solve this puzzle? Like so many others in paleontology, WE NEED MORE FOSSILS! 
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