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• Consortia of diminutive cyanobacteria, algae, nonlichenized fungi, 

lichens, and/or bryophytes that occupy the surface and upper few 
millimeters of the soil

• Historically, they have been referred to as cryptobiotic, cryptogamic, 
microbiotic, microfloral, microphytic, and organogenic crusts

• They can be present in a wide range of ecological, successional, and 
climatic conditions when disturbance and/or aridity has resulted in 
opportunities for colonization

• They are most common in arid and semiarid ecosystems 
where vascular plant cover and diversity are 
characteristically low, leaving large areas available for 
colonization by some combination of the organisms 
mentioned above
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How are BSCs affected by anthropogenic 
disturbance?
• BSCs, and their ecological functions, can be disturbed by 

a variety of factors, including, but not limited to:
Livestock trampling
Off-road vehicular traffic
Military training
Surface mining
Fire
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the field

• So what can be done?
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• Darwin found BSC organisms in 1846 on the deck of HMS Beagle 

while on his voyages of discovery
• Lindberg collected airborne BSC organisms while flying  between 

Maine and Denmark in 1936
• The scientific field of aerobiology was initiated shortly thereafter 

for the purpose of collecting and identifying indoor and outdoor 
allergens

• Since then, large numbers of airborne algae, cyanobacteria, fungi, 
and lichen and moss particles have been identified in the indoor 
and outdoor atmosphere around us

• But how do BSCs become airborne?
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Atmospheric mixing
• Trade winds
• Jet streams
• 3-cell system

• Hadley cells
• Ferrel cells
• Polar cells





Consequences of Atmospheric mixing
• Dust particles and the associated BSC organisms may 

originate, survive long periods of desiccation, and may 
be deposited almost anywhere



Consequences of Atmospheric mixing
• Dust particles and the associated BSC organisms may originate, 

survive long periods of desiccation, and may be deposited almost 
anywhere

• Arctic and Antarctic BSC organisms are very similar



Consequences of Atmospheric mixing
• Dust particles and the associated BSC organisms may originate, 

survive long periods of desiccation, and may be deposited almost 
anywhere

• Arctic and Antarctic BSC organisms are very similar
• Dust originating in China and the Middle East has been 

shown to arrive in in Japan within 2 days



Consequences of Atmospheric mixing
• Dust particles and the associated BSC organisms may originate, 

survive long periods of desiccation, and may be deposited almost 
anywhere

• Arctic and Antarctic BSC organisms are very similar
• Dust originating in China and the Middle East has been shown to 

arrive in in Japan within 2 days
• Dust from the Middle East has been recorded in the 

Caribbean and southeastern USA  



Consequences of Atmospheric mixing
• Dust particles and the associated BSC organisms may originate, 

survive long periods of desiccation, and may be deposited almost 
anywhere

• Arctic and Antarctic BSC organisms are very similar
• Dust originating in China and the Middle East has been shown to 

arrive in in Japan within 2 days
• Dust from the Middle East has been recorded in the Caribbean and 

southeastern USA  
• Similarity of BSC communities is better predicted by the 

so-called ‘dust highways’ than by proximity
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1. Large-scale artificial restoration of BSCs in arid ecosystems has 

been difficult and costly, is dependent on large quantities of 
supplemental water, and has been largely unsuccessful

2. Natural processes affect the widespread natural (passive) 
restoration of BSCs following disturbance

3. Whether by active or passive dispersal, restoration of BSCs is 
governed by the arrival of suitable propagules onto suitable 
substrate, within an appropriate timeframe, and in conjunction 
with the occurrence of adequate precipitation

4. For greatest ecological benefit, efforts should focus primarily on 
minimizing the scope and scale of anthropogenic disturbance of 
BSCs in arid ecosystems

5. This raises the question as to whether broad-scale 
artificial restoration merits further consideration; in 
fact, Mother Nature may already be doing a better job!
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