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Why Medical 
Geology 
Matters?

▪ Human health is influenced by geological environments

▪ Rocks, minerals, soils and water regulate element 

exposure

▪ Medical geology connects geosciences with 

environmental health

▪ Iran provides a unique natural laboratory for this 

discipline



Iran as a Geological Setting

Iran is located in the Alpine–Himalayan orogenic belt

Main geological characteristics:

• Active tectonics

• Complex geodynamic history

• Diverse lithological units

• Extensive mineral resources

• Hydrogeologically important basins



Geological Provinces and Health-Relevant Processes

Iranian geological provinces:

• Zagros Fold-Thrust Belt

• Central Iran

• Alborz Mountains

• Urumieh–Dokhtar Magmatic Belt

These regions control:

• Mineralization

• Element distribution

• Groundwater chemistry



Medical Geology Research Priorities in Iran

Key research fields:

• Geogenic contamination

• Groundwater geochemistry

• Trace element mobility

• Mining environments

• Environmental exposure pathways



Groundwater: The Main Interface 
Between Geology and Health

In many Iranian regions:

Groundwater → Drinking water → Human exposure

Geological controls:

• Aquifer lithology

• Water–rock interaction

• Residence time

• Hydrochemical evolution



Arsenic as a Case Study

Arsenic Geochemistry in Iranian 

Geological Environments

Potential sources:

• Hydrothermal systems

• Sulfide mineralization

• Gold deposits

• Volcanic-related environments

•Arsenic Enrichment in Iran’s Geological Environments

•Natural Sources of Arsenic in Iran

•Arsenic Mobility and Geological Controls

•From Mineralization to Exposure: Arsenic in Iran

•Arsenic as a Key Element in Medical Geology



Zarshuran Gold Deposit
Medical Geology Perspective

Zarshuran represents:

• A major mineralized system

• Arsenic-bearing geological environment

• A natural laboratory for Earth–health studies

Research questions:

How do geological processes control element 

mobility and exposure?



Hydrogeochemical 
Processes

ELEMENT MOBILITY DEPENDS ON:

• Oxidation–reduction conditions

• Mineral dissolution

• Sorption processes

• Groundwater flow paths



Fluoride and Trace Elements in 
Iranian Environments

Fluoride Geochemistry

Fluoride distribution is controlled by:

• Rock mineralogy

• Water–rock interaction

• Groundwater residence time

Hydrochemical evolution

Potential geological sources:

• Volcanic rocks

• Granitic intrusions

• Fluoride-bearing minerals



Trace Elements and Environmental Health

Important elements:

• Arsenic (As)

• Fluoride (F)

• Lead (Pb)

• Cadmium (Cd)

• Other trace metals

Their mobility depends on:

• pH conditions

• Redox state

• Mineral dissolution

• Adsorption processes



Mining and 
Environmental 

Health

▪ Iran has many mineral resources.

▪ Medical geology can support:

• Sustainable mining

• Environmental monitoring

• Risk assessment

• Community health protection



Dust 
Geochemistry 

in Iran

▪ Dust events represent another geological pathway.

▪ Potential components:

• Quartz

• Clay minerals

• Carbonates

• Trace elements

▪ Importance:

Atmosphere–Earth–Health interaction



Current Challenges in Iran

Major gaps:

• Limited medical geology education

• Lack of integrated databases

• Need for interdisciplinary teams

• Limited Earth–health research networks



Need for a National Medical Geology Framework

Iran needs:

• Research programs

• Student training

• Scientific collaborations

• Environmental health studies



Medical Geology 
Initiative at Shahid 
Beheshti University

Future Vision

WITH SUPPORT FROM:

▪ Shahid Beheshti University

Science and Technology Park

GOAL:

▪ Establish a platform for:

• Research

• Education

• Innovation

• International collaboration



Role of Academic 
Collaboration

PROPOSED ACTIVITIES:

• Medical geology courses

• Research projects

• Geological health assessments

• Cooperation with international organizations



From Geology to 
Society

MEDICAL GEOLOGY CAN CONTRIBUTE TO:

▪ Public health awareness

▪ Evidence-based environmental decisions

▪ Sustainable resource management



International Collaboration with IMGA

IMGA can support:

• Knowledge exchange

• Research networking

• Capacity building

• Global scientific connection



Future Outlook

Developing medical geology in Iran can create:

• New research opportunities

• Trained specialists

• Regional scientific leadership



Conclusion

▪ Iran’s geological diversity provides a strong foundation 

for medical geology.

▪ By connecting geology, environment and health, we can 

develop new solutions for future challenges.

▪ Thank you
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