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Background

The best European locality for complete Eocene mammal skeletons is

Grube Messel, near Darmstadt, Germany. Although the site was
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surrounded by a para-tropical rain forest in the Eocene, primates are remarkably rare there, and only

gight fragrentary specimens were known untl now, Messel has now yielded a full primate skeleton,

The specimen has an unusual history: it was privately collected and sold in two parts, with only the

lesser part previously known, The second part, which has just come to light, shows the skeleton to he
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Brains are usually described as input/output systems: they Methods
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transform sensory input into motor output, However, the motor
output of brains (behavior) is notoriously variable, even under
identical sensary conditions, The question of whether this hehavioral
variahility merely reflects residual deviations due to extrinsic random
nhncuise in such otherwise deterministic systems or an intrinsic,
adaptive indeterminacy trait is central for the basic understanding of brain function, Instead of random
noise, we find a fractal order (resembling nLévy flights) in the termmporal structure of spontaneous
flight maneuvers in tethered Orosophila fruit flies. Lévy-like probahilistic hehavior patterns are
gvolutionarily conserved, suggesting a general neural mechanism underlying spontaneous bhehavior.
Drosophila can produce these patterns endogenously, without any external cues, The fly's behavior is
controlled by brain circuits which operate as a n-nu:unlinear system with unstable dynamics far from
gquilibrium. These findings suggest that both general models of brain funckion and autonomous
agents ought to include biolagically relevant nonlinear, endogencous behavior-initiating mechanisms if

they strive to realistically simulate biological brains or out-compete other agents,
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