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Medical Geology
A Working Definition

Medical Geology Is defined as the science dealing with the
relationship between geological materials and geologic processes,
and their impacts on health problems in human, animals(and

plants).
The scope and range of Medical Geology include:

Identifying and characterizing natural sources of harmful
materials in the natural environment;

learning how to predict the movement and alteration of
chemical, infectious, and other disease-causing agents;

and understanding how people may be exposed to such
materials.



MEDICAL GEOLOGY

A Multidisciplinary Discipline

Medicine

Exposure
Health effects

Geography

Geology
Rocks, soils, wate
Minerals

Dust, volcanic emissions
Earthquakes




Why is Soil so Important to Medical Geology?

The crops we eat are grown on
soil

The water we drink has been is
contact with soil

The animals we eat or provide
us with milk graze on soil

The dust we breath is largely
soil |
Children, and some adults, eat e

Some medicines we use are
derived from soil

Minerals and trace elements are important!
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Examples of Soil Trace Element Health
Impacts

® Trace Element Deficiency:

Selenium (Se)
lodine (I)

B Soil-Generated Dust

® Clays and Minerals



Selenium

® Essential trace elements inlow concentrations

® Potential cancer protective agent and antioxidant

— Deformations, dystrophy Selenium Deficiency:
IKashin-Beck Disease

— Liver necrosis = =

— Gastrointestinal disturbance
— Liver and spleen damage

‘
% Ny Toxicity : Selenosis

2. 24 | (loss of hair, nails)

Photos: Courtesy of Prof. Wang Zhilun



SELENIUM

A belt of low-Se rocks influences millions of people.

Keshan disease

Kashin-Beck disease

Keshan & Kashin-Beck
diseases

Keshan disease — weakening of the-heart muscle
Kashin-Beck disease'—muscular pains; other effects



- Global Prevalence of | Deficiency

Diseases*

>2 B at risk 9
740 M with goiter iy
20 M mentally retarded  6-
6 M infants with % i
cretinism (half in SE Asia) 5.
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Afr Med LAM Asia

lodine Deficiency Disorders (IDD) include goiter (enlar
of the thyroid), cretinism (mental retardation with physical deformitie
reduced 1Q, miscarriages, birth defects.

Courtesy of Dr. Gerald Combs, USDA
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Impacts of Soil-Generated Dust Related Materials

loss of fertility and habitats in areas of
soll erosion

smothering of crops
physical (e.g., irritant, ra |oact| e, etc)

chemical (e.g., corrosive,
etc)

biological (e.g., allergogenic,
pathogenic, microorganisms, e

Therefore nuisance, economic loss, redu
qguality of life, damage to health of human
livestock, crops, wildlife and habitats.

Significant costs, therefore control of dust
reduction of risks is of importance to societ
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Dusts and the origin-of Valley Fever
(Coccidioidomycosis)

Coccidioidomycosis is a reemerging
Infectious disease e
A systemic infection caused by the . wh I ST o
inhalation of airborne spores of B =il === ="
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

Kncwn Highly Endemic Area

ie, storms, construction, A
earthquakes — —

F
Dust storms have been shown to

carry spore laden dirt as far as 700
km, causing outbreaks

Tucson, Arizona
July 5, 2011

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



Valley Fever (Coccidioidomycosis)

Clinical manifestations occur in
~40% of infected persons

In ~1% to 2%.0f cases the disease
becomes disseminated, and affects
self -limited skin, bones, or joints;.or develops
Influenza-like into meningitis (<1 % fatal)
illness to Severe 1

pneumonia

fatigue
cough
chest pain
fever

rash
headache
joint ache

Not Severe Asymptomatic

~30% ~60%0

€ 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
(Coccidioidomycosis)

Geologic links to Valley Fever
Boron-rich, alkaline soils?
Marine shale parent rocks?
Evaporative alkaline salts?

Slope, shape of topography




100’s of m|II|ons of tons of mtercontmental dust is dep05|ted annuaIIy

This dust is increasingly viewed as a key component of some terrestrial

and marine ecosystems, as well as a potentially significant source of

pathogens and environmental contaminants. Photo: Courtesy of N



Geophagia

The “dirt” [shown] is kaolin, a
white clay mined in Georgia and
South Carolina that is used for
everything from making ceramics
and textiles to diarrhea medicine.

In this particular case, many
pregnant women in rural ._
southern Georgia, eat kaolin or a l= -
grayish native clay to Georgia i,
commonly sold in Grocery stores.
They crave the “dirt” and claim
that it helps quite their
pregnancy sickness and makes
them feel better.



http://www.augustachronicle.com/images/headlines/031899/Chalk2.jpg
http://www.augustachronicle.com/images/headlines/031899/Chalk1.jpg
http://www.augustachronicle.com/stories/031899/fea_clay.shtml

Soils, Clays and Minerals

Common places of extraction of “healing clays”: from the valleys
bottoms of stream gullies. Abuelo Vicente on the left photo an
Abuela Emilia on the right photo (Colombia).
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~ Thank you!
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