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Disclaimer: 



Primary sources of mineral dust and their generalized atmospheric pathways 
(modified after Griffin, 2007), and world population density 1994 (United States 
Department of Agriculture).  



Dominant dust source regions around the world (in brown) . 
Courtesy of Prof. Dr. Edward Dervishire, UK and Dr. Geoffrey Plumlee, 
USGS 

 
Including: 
 

–  Volcanoes 

–  Dust storms (regional storms) 
–  Long-range transport episodes of desert dust 

(intercontinental dust) 
–  Displacement through natural processes such as 

landslides and earthquakes 
–  Mine tailings spills 
–  Chemical or industrial spills 
–  Terrorist attacks 

SOURCES 



The Health Effects of Dusts 
 

l  Some aspects have been well known for decades 
•  General effects of industrial / commercial asbestos 
•  Silicosis (hard rock mining), pneumoconiosis 
•  Black lung (coal mining) 

l  New issues and problems are arising: 
•  Regional desert storms, trans-oceanic dust transport 
•  Airborne dust composition  (ie,  toxic metals) , 
•  Microbiological, infectious disease agents and pathogens  

 (ie, Valley fever) 

Photo courtesy of Dr. Tony Ladson, Civil Engineering,  
Monash University, Clayton, Victoria, Australia 



African Dust-Event   
St. Thomas, USVI, August 8, 2001  

Atmospheric dust  - Human and ecosystem 
health 

•  Dust as a trigger for harmful algae blooms 

•  Death of marine organisms  

•  Human illness – respiratory stress, skin 
rash, paralysis and memory loss from 
consumption of contaminated seafood 

•  Dust as a carrier of toxins  

•  pesticides, herbicides, hydrocarbons, 
metals, industrial emissions… 
•  implications – direct (exposure = death/
acute illness) or indirect (exposure = 
immune suppression) 

   
•  Dust as a carrier of microorganisms 

•  Pathogenic = disease outbreaks 

•  Non–pathogenic = ecological change 
 

Photos Courtesy: Dr. Dale Griffin, USGS 

~ 10% of Caribbean African 
dust isolates are known 
human opportunistic 
pathogens 

~20% of Caribbean African 
dust isolates are known 
plant or animal pathogens 

A huge cloud of African dust covers the Caribbean



 
Dusts and the origin of Valley Fever 
(Coccidioidomycosis)  
•  Coccidioidomycosis is a reemerging 

infectious disease 
•  A systemic infection caused by the 

inhalation of airborne spores of 
Coccidioides immitis 

•  C. immitis is a soil inhabiting fungus 
found in North, Central, and South 
America. 

•  Given proper conditions, infectious 
spores are released when soil is 
disturbed 

•  ie, storms, construction, 
earthquakes 

•  Dust storms have been shown to 
carry spore laden dirt as far as 700 
km, causing outbreaks 

*Courtesy of Dr. Geoffrey Plumlee, USGS and  
Dr, William Sprigg, University of Arizona 

Tucson, Arizona 
July 5, 2011 



Valley Fever (Coccidioidomycosis) 
•  Clinical manifestations occur in 

~40% of infected persons 

self -limited 
influenza-like"
illness to "
pneumonia"
"
fatigue"
cough"
chest pain"
fever"
rash"
headache"
joint ache"

~10%	


In ~1% to 2% of cases the disease 
becomes disseminated, and affects 
skin, bones, or joints, or develops 
into meningitis (<1 % fatal) 	


Severe	


Asymptomatic	

~60%	


Not Severe	

~30%	


 7,500 new cases of Valley Fever occur annually in the 
U.S.A, with a cost in excess of $60 million a year.  
 



Case Study 
Coccidioidomysosis 

Case History:  22-year-old active  
duty Army private, complaining of  
persistent chest pain and back pain  
for 1 month.   He expend a two-year  
tour of duty to Fort Irwin, CA.  

MAJ Barnett T. Gibbs, MC, USA 
CPT Robert T. Neff, MC, USA 
Walter Reed Army Medical Center 

Gibbs BT, Neff RT. Case Management Study.  
A 22-year-old Army private with chest pain and weight 
Loss.  Military Medicine 169, 2:157 (2004). 



Valley Fever (Coccidioidomycosis) 

 

•  “Military physicians in particular must be vigilant of 
this disease (Cocciodioidomycosis), as there are 
large numbers of personnel stationed in the desert 
southwest and even more who pass through while 
training at the National Training Center at Fort 
Irwin, California” MAJ Barnett J. Gibbs and CPT Robert T. Neff, 
Military Medicine 2004. 



Health Effects of Middle East Sand (Dust) 
A Military Medical Geology Research Case   

 
v  Evidence of microbial transfer of pathogens via African Dust. (EA 

Shinn, et al., African Dust and the Demise of Caribbean Coral 
Reefs, Geophys Res Lett. 27, (2001) p.3027-32) 

 
v  Description of novel condition triggered by exceptionally fine 

sand of the central and eastern Saudi Arabian peninsula. 
Concludes that immunosuppression aggravated by 
opportunistic infections and other non-microbial ailments 
brought on by exposure to the ubiquitous fine sand of the area 
cause Persian Gulf Syndrome. (Korenyi-Both, et al., Al Eskan 
Disease: Persian Gulf Syndrome, Military Medicine, 162, (1997), 
p.001). 

 
v  Obstructive bronchitis and bronchiolitis in 86 autopsied 

casualties from Kuwait, with observation of sand particle in lung 
parenchyma. (NS Irey, Kuwait Casualties: Morphologic and 
Toxicologic Findings, NIH Technical Assessment Statement, 
April 27-29, 1994).   

 
v  From March through August 2003, 19 US military personnel 

developed pneumonia severe enough to warrant medical evacuation 
and mechanical ventilation; two died. (AF Shorr, et al., Acute 
eosinophilic pneumonia among US military personnel deployed 
in or near Iraq. JAMA. 2004 Dec 22;292(24):2997-3005.) 

v  Constrictive Bronchiolitis in Soldiers Returning from Iraq and 
Afghanistan.  King MS et al (2011) N Engl J Med 365(3);222-230. 



DUST <10 µm DUST 20-40 µm 

Mn (%) 0.04 0.03 
Fe (%) 2.5 1.8 
Co (ppm) 11.72 8.24 
Pb (ppm) 17.22 9.45 
Cu (%) 0.02 0.02 
Cd (ppm) 1.24 0.70 
Mg (%) 1.3 1.1 
Al (%) 1.6 1.3 
Ca (%) 13.9 14 
Na (%) 0.1 0.1 
Cr (%) [but species critical] 0.02 0.02 
Zn (%) 0.01 0.01 
Ni (%) 0.01 0.01 
Ti (%) 0.1 0.05 

Middle East Dust – Trace Composition 

Links between selected elements and some known lung function conditions and diseases  

Cancer Emphysema  Cancer suspected Asthma Cancer & asthma 



 
 

Photo by David Fitzpatrick, NYPD 
 

SUMMARY	  

•  Dust	  and	  other	  par4culates	  (“Dust”	  is	  used	  here	  to	  cover	  dust	  
and	  other	  finer	  par4culates)	  from	  both	  natural	  and	  
anthropogenic	  sources	  have	  major	  implica4ons	  for	  human	  
health,	  agriculture	  and	  livestock	  and	  the	  natural	  environment.	  

	  
•  Several	  studies	  have	  demonstrated	  that	  fine	  par4cles	  may	  

contain	  rela4vely	  high	  concentra4ons	  of	  transi4on	  metals	  
implicated	  to	  catalyzed	  the	  forma4on	  of	  oxygen	  radical	  species,	  
increasing	  the	  oxida4ve	  stress	  burden	  and	  4ssue	  damage.	  

	  	  
•  Substan4al	  research	  has	  been	  undertaken	  on	  aspects	  of	  this	  

subject,	  but	  an	  integrated	  understanding	  of	  these	  materials	  
from	  an	  inter-‐disciplinary	  point	  of	  view	  is	  	  s4ll	  lacking.	  	  It	  is	  
important	  for	  risk	  assessment	  studies,	  quan4fying	  the	  public	  
health	  impact	  of	  fine-‐par4culate	  exposure	  using	  a	  mul4-‐
disciplinary	  approach.	  


