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At a first glance of the asteroid orbital elements, the main belt appears to be structured by the lowest-order mean-motion and secular resonances. These resonances generate a strong chaotic behavior, by mechanisms that are now well understood. The eccentricity of the resonant asteroids rapidly increases to planet--crossing (and even Sun--grazing) values, so that these resonances appear as evident gaps in the asteroid distribution.  But the asteroid belt is not simply divided into violent chaotic zones and regular regions. It has been recently shown that the belt is criss-crossed by a large number of high-order  mean-motion resonances with Jupiter or Mars, as well as by `three-body resonances' with Jupiter and Saturn. All these weak  resonances cause the slow chaotic drift of the `proper' eccentricities and inclinations. The traces left by this  evolution are visible, for example, in the structure of the Eos  and Themis asteroid families. Weak chaos may also explain the anomalous  dispersion of the eccentricities and inclinations observed in the  Flora "clan". Moreover, due to slow increases in their eccentricities, many asteroids start to cross the orbit of Mars, over a wide range  of semimajor axes. A fraction of the real asteroid population is currently  outside these weak but effective mean motion resonances. But if  one takes into account a slow semimajor axis mobility,  due to the Yarkovsky effect and to the  encounters with the most massive bodies,  then virtually every main belt asteroid must spend at least a part  of its lifetime in a chaotic region. Recent numerical simulations  of this phenomenon show a quite revolutionary view of  the long--term dynamical evolution in the asteroid belt.

