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The Impacts of Geologic

Materials and Geologic

Processes on Animal and

Human Health



• Trace Element Exposure- As, Hg, F,  Se, Zn, Al
• Dust- Asbestos, African, Valley Fever, Silicosis, 
CWP,VOG
• Organics- VOCs, MTBE,PAHs,  Antibiotics, 
Pesticides
• Radionuclides,-Radon, Radium, Uranium
• Microbes, Pathogens-West Nile Encephalitis,

LaCrosse Encephalitis, Plague, Hantavirus,
Rift Valley Fever, Lyme disease, etc.

• Global Climate Change

Medical Geology-Range of IssuesMedical Geology-Range of Issues









Disease Progression



Valley Fever-Clinical Presentation

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

• Test kit developed 
in China to identify 
arsenic-rich coals in 
the field.

• Commercial version 
(left) being introduced 
by U.S. manufacturer.

• Testing has resulted 
in closure of “mines” 
with highest As coal.







The Health Effects of DustsThe Health Effects of Dusts
•• Some aspects have been well known for decadesSome aspects have been well known for decades

•• General effects of industrial / commercial asbestosGeneral effects of industrial / commercial asbestos

•• Silicosis (hard rock mining)Silicosis (hard rock mining)
•• Black lung (coal mining)Black lung (coal mining)

•• New issues and problems are arisingNew issues and problems are arising
•• Effects of trace asbestos in other rocks, industrial productsEffects of trace asbestos in other rocks, industrial products
•• Valley feverValley fever
•• Trans-oceanic dust transportTrans-oceanic dust transport



Libby, MontanaLibby, Montana

•• In late 1999, the Seattle Post-In late 1999, the Seattle Post-IntelligencerIntelligencer
((http://www.http://www.seattlepseattlep-i.com-i.com) ran a series of articles) ran a series of articles
highlighting very high incidences of highlighting very high incidences of mesothemliomamesothemlioma,,
other cancers, and asbestosis among vermiculiteother cancers, and asbestosis among vermiculite
miners and mill workers, their families, and theminers and mill workers, their families, and the
general public in Libby, Montana (pop. ~2500).general public in Libby, Montana (pop. ~2500).

•• Nearly 200 deaths “attributable to asbestosis, lungNearly 200 deaths “attributable to asbestosis, lung
cancer, and cancer, and mesotheliomamesothelioma””

•• Reportedly another 300 residents currently haveReportedly another 300 residents currently have
these diseasesthese diseases

•• Fibrous Fibrous tremolitetremolite, a potentially highly toxic form of, a potentially highly toxic form of
asbestos, is a common trace mineral in the vermiculiteasbestos, is a common trace mineral in the vermiculite
mined at Libby.mined at Libby.

•• Although known for several decades, the growingAlthough known for several decades, the growing
health problems at Libby have recently become thehealth problems at Libby have recently become the
focus of intense action by EPA and other regulatoryfocus of intense action by EPA and other regulatory
agencies.agencies.

Images from Seattle Post-Images from Seattle Post-IntelligencerIntelligencer



10 micrometers10 micrometers FibrousFibrous
TremoliteTremolite, SEM, SEM

viewview



Valley FeverValley 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%~10%

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

SevereSevere

AsymptomaticAsymptomatic
~60%~60%

Not SevereNot Severe
~30%~30%



Valley Fever-Clinical Presentation

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



Dusts and the origin of Valley Fever (Dusts and the origin of Valley Fever (Coccidioidomycosis)

Coccidioidomycosis
epidemiology

•• Common in parts ofCommon in parts of
desert southwest, but...desert southwest, but...

• Persons receiving
packages and clothing
from endemic regions
have been infected by
the aerosols created
by handling

• Travelers passing
even briefly through
endemic areas can be
infected and develop
the illness well away
from endemic areas

C. immitis growth
sites in soils range
in size from tens of
m2 to several km2



Dusts and the origin of Valley Fever (Dusts and the origin of Valley Fever (Coccidioidomycosis)

•• Geologic links to Valley FeverGeologic links to Valley Fever
•• Boron-rich, alkaline soils?Boron-rich, alkaline soils?
•• Marine shale parent rocks?Marine shale parent rocks?
•• Evaporative alkaline salts?Evaporative alkaline salts?
•• Slope, shape of topographySlope, shape of topography

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



Geologic links to Valley FeverGeologic links to Valley Fever
•• Earthquakes can trigger VFEarthquakes can trigger VF

epidemics by generatingepidemics by generating
landslides and their resultinglandslides and their resulting
dust cloudsdust clouds
•• NorthridgeNorthridge, CA earthquake,, CA earthquake,

19941994
•• Randy Randy JibsonJibson, USGS-NIH, USGS-NIH

studystudy

Valley Fever cases afterValley Fever cases after
NorthridgeNorthridge earthquake earthquake

From From JibsonJibson et al., 1998 et al., 1998
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R.B. Husar and 28 others

Location of 1998 dust cloud based on SeaWiFS, GMS5, GOES9,
GOES10, TOMS satellite data







Pesticides almost always occur as
mixtures

Pesticides almost always occur as
mixtures



Arsenic in Ground Water in the U.S.Arsenic in Ground Water in the U.S.















 
Scale:  Number of Peoples Affected.
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Severity: ~ 4 million deaths annually

Health Impacts of Biomass Fuels

































Arsenic Field 
Tests

• Test kit developed 
in China to identify 
arsenic-rich coals in 
the field.

• Commercial version 
(left) being introduced 
by U.S. manufacturer.

• Testing has resulted 
in closure of “mines” 
with highest As coal.









Coal Miners “Black Lung Disease” 

National Museum of Health and Medicine, Washington, DC






