












The slough silt at the Holmes site is reasonably uniform in texture
throughout. Removal of a large percentage of the water from the silt may have
resulted in a relatively uniform shrinkage in the volwne of the silt deposit. The
shrinkage may have led to the formation of the fissure system at the site. At the
Lawler site, the silt above the shale is much less uniform and removal of water
would not be expected to lead to uniform shrinkage. This may help explain the
tendency for cavern development rather than fissuring at the Lawler site.

SUMMARY

We certainly have not proven, nor do we believe, that alfalfa, by itself, can
cause fissl,lres to form. We are, however, suggesting that a combination of a
naturally-lowering water table during a period of drought, coupled with the
presence of a high-water-requirement plant such as alfalfa, might have accelerated
the de-watering process to such an extent that the naturally weak framework of
the fine-grained sediments collapsed, resulting in a considerable loss in volume.
This loss in volume was probably related to a decrease in pore pressure below the
lowering water table.

ADDENDUM

After we submitted this article for publication, additional information was
provided by H. G. O'Connor, geologist with the Kansas Geological Survey
(personal letter dated 10 March 1978). Dr. O'Connor observed fissuring in alfalfa
fields in Kansas and he found that it is not uncommon, although nothing has been
published on the phenomenon. The fissuring most commonly occurs in alfalfa
fields during the 4th, 5th, or 6th year after planting. O'Connor observed an
appreciable cwnulative deficiency in moisture between that available as precip­
itation and that required by alfalfa for 4, 5, or 6 years of successive growth. The
difference in moisture requirement is derived from soil moisture within the
alfalfa root zone above the water table.

Fissuring will not occur unless the soil or sediment between the land surface
and the water table includes unconsolidated silt and clay beds that have shrink­
swell potential. The dehydration of shrink-swell clayey and silty sediments by
the alfalfa after several years of growth, even if the shrinkage is only 1 or 2 per­
cent of a zone 10, 15, or 20 feet deep, can provide much more than the needed
volume of void space to account for the volume of a large fissure.
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