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One of important problems of volcanology is real grain size distribution of pyroclastic material in eruptive cloud. Without knowing that it is impossible to calculate precisely erupted volumes of magma, to understand processes of magma fragmentation, to predict effects of eruptions on climate, and to estimate volcanic danger to aircrafts. Currently the problem is solved only approximately, mainly by means of various calculations of the original grain size basing on grain size analyses of fallout deposits collected on the ground. The calculations are necessary because ash-fall deposits result from complex gravitational settling of the original population of pyroclasts from turbulent eruption cloud. As a result larger particles fall out in more proximal areas to the source than do smaller ones, while finest particles can stay suspended for years in atmosphere, and thus their percentage can not be calculated precisely. Obviously, the only reliable solution of the above problem is direct sampling of eruptive clouds. 

In summers 2003 and 2004 we have conducted field experiments on Karymsky volcano, the goal of which was to check principle possibility of sampling of an eruptive cloud. For the experiments, we designed special sampling equipment as well as sampling procedure. To deliver the sampler into eruptive cloud, we used tethered balloon filled with helium. During the experiments the volcano produced regular moderate scale explosions of vulcanian type. Ash clouds of the explosions rose up to 3 km above the crater. We have fulfilled several launches, in which the balloons lifted the attached samplers up to 2 km above the erupting volcano. Although the sampling itself was not achieved, the experiments have shown principle validity of the designed sampling devices as well as of the sampling procedure. We are planning to continue the experiment in summer 2005. The proposed method of sampling could be useful not only for determination of grain-size distributions of pyroclasts in volcanic clouds, but with some modifications could be used also for determination of other important parameters of volcanic clouds like gas composition, temperature etc.

