


Cover: An electron micrograph shows a dry sand-
stone crust interlaced with cyanobacteria. enlarged
90 times. (Story pages 3.4).






indirectly through domesticated grazing animals or
pollutants. The cyanobacterial fibers that confer such
tensile strength to these crusts are no match for the
compressional stress placed on them by footprints
{cows or peopte) or by machinery. especially when the
fibers are dry, and therefare brittle. Air poilutants. both
from urban areas and from coal-fired power pants,
significantly affect the physiological functioning of
these crusts.

Human Needs Pose Threat

The arid West. where the crusts play such a critical
rale, is facing expanding human prasence. With that.
comes ever-increasing pressure to provide energy
resources (such as coal. and ol shale), to provide
locaticns for energy production (such as coal- and oil-
fired power plants), and to provide locations for waste
disposal (whether incinerators or landfills). These
activities can be devastating to the microbiotic crusts.
which are, n essence, the topsoil of most of the West.
No research has been done on recovery rates of crusts
after physiological disturbances by pollutants and so
this remains unknown.

There is information on recovery from mechanical
disturbances, of which there are two types: trampling,
like that from hoof or foot traffic. that breaks up the
crust but leaves pleces in place that may re-establish
themselves: and total remaoval, as in road construction.

Recovery from trampling depends on the extent of
trampling and the time of year it occurs. When they are
dry. crusts are very britlle and easily broken up: the
problem is not that anything s killed. but that the
impacted area is destablized. Fiber connections are
broken. both in sheaths containing living filaments and
inlhose that are abandoned. For living fitaments. repair
and re-stabilization is possible anly when moisture is
present. so that f impacts occur Just before ar during
dry times {of which thers are plenty in the desert), re-
establishirent can be difficult.

Large Disturbances Hurt Most
All this is exacerbated when large areas are
destabilized, as wih grazing or widfires, or when
destabiiization occurs as a continuous strip. such as

vehicular or bicycle fracks. These situations leave
areas highty susceptible to wind and water erosion.
Wind not only blows pieces of the pulverized crust
away. therehy preventing reattachment of pieces. but it
also blows around the underlying loase Soll. covering
nearby crusts. Overland water flows casry loose mate-
rial as well. Since crustal organisms need to phto-
synthesize. burial can mean death.

When large sandy areas are impacted in dry
periods, previously stabie areas can become a series
of moving sand dunes in a matter of only a few years.
Continuous stnips. e.g. those feft by bicycles and motor
vehicles. are highly susceptibie to water erosion and
channels form quickly. especially on slopes. These
areas may never recover fully.

in situations where crusls have been removed, re-
establishment is very slow and depends on the size of
the disturbance. In sandy areas. under the best of
circumstances and where the disturbance areas are
small. a thin veneer - 2-4 mm thick — consisting of one
or two species of cyanchacteria. may return in five to
seven years. This compares to an undisturbed crust
50-I00 mm or more thick, that may consist of 14-15
species of cyanobacteria, along with lichens. green
algae. and other organisms. It is not known how
resistant this thin layer is to erosion, especially those
tremendious overland water flows that can ocour in the
deserl. Damage to abandoned sheath material
beneath the surface cannot be repaired but must be
rebuilt slowly through years of cyanobacterial growth.

Artificial inoculation can significanily increase
recovery rates, and should be an integral part of
recovery plans for these areas.

Impacts on crusts occur in all arid land paiks. Crusts
n same parks are affected directly by livestock grazing
allowed in those parks. All parks are affected by peo-
ple_foot traffic. and various types of construction. Most
parks. if not currently threatened by air pollution prob-
lems, could be in the near future. It poses a reai chal-
lenge for managers of these parks to find ways to
protect these crusts, given the host of factors that
affect them and the important contributions they make.

Belnap is a Biologist with Canyonlands NP
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