 MINERALS IN THE BIOSPHERE:

The course is a science seminar in which students are expected to look critically at the sources and processes that produce a healthy body from the environment.  Students will read selected articles/books, and discuss the concepts that lead to such understanding. The course should prepare students to become critical thinkers on the scientific issues presented by the environment and health. 

GOALS OF THE COURSE

To explore:

1. the continuum of geological, geochemical and biochemical  environments

2. the 'logic' of today's picture of health in the USA

3. the multidisciplinary approach required for understanding  personal and public health.

COURSE CONTENT

Introduction: 

 Earth Systems and Processes:

 Structure of the earth and geological processes producing the surface we live on.


Geosphere relating atmosphere, hydrosphere, biosphere


Geologic timescales that includes some discussion of life forms on earth, including interesting anthropological studies to show how short humans have occupied the environment. 

 Minerals and rocks, water, atmosphere 


Composition and concentration and the global cycles of elements

 
 "transportation" and changes in the chemical form and distribution of all the chemical elements.  

 Waters of the Environment: Sources, composition, 

      A) Ground Water, Artesian, Mineral and Spring Waters (Caves)    

Class activity DRINKING WATER (contamination issues, natural vs bottled), usually arrange a visit to local water company which shows us the plant supplying New Haven water. 

      B) Lakes, Streams  (Flow rates, flooding, habitat, hazards)

      C) Oceans, Playas  (evaporation and mineral formation)

  
 Class activity SALT, GOITER sources and issues, an interesting historical as well as presently important discussion of ‘trade and economics’ as well as scientific geoavailability and disease related to geographic localities

Symbiosis of Human Existence and Geology/Geography

      The Earth as the Source of Sustenance, traditionally vs modern views


Essential vs Hazardous elements – Focus on student choice of element
 

Soils

       Historical perspective: Anthropologic influences on the environment and the climate

            Agriculture, Plant cycles [accumulators of elements one example at least]

 Health and Disease: 

    Human Body systems

       Tissues, organs and aging

       Molecular building blocks (proteins, lipids)

       Serum, blood

 Diet/Nutrition

       Food Pyramid

      Supplements

      (Exercize)

More specific topics:

Bones and teeth (Ca and P) This is my expertise so I can integrate mineralogy, chemistry of trace elements, with medicine, dental problems by giving students reading and the discussing osteoporosis, cavities

Lungs/breathing mechanism (O, CO, CO2 metabolism) Also an area where I have some expertise

    

Smoking

   


ASBESTOS-asbestosis., silicosis

 
Discussion of the need/contributions and activities of the EPA,FDA,OSHA.      

Other topics I have presented to illustrate element roles from sources to health and  disease 

     Iron (Fe) - cardiovascular disease

“Case Studies” Choices and presentations by students

Major (essential) elements: Na, K, Ca, Mg, Fe, Cl, P, S, N, O , last two have never 

been  “done’ well enough so council students not to elect them

Other Minor (some also essential) elements: e.g. I, Se, Sr, F, Zn, Cr……

Elements that are considered hazardous: e.g. As, U, Hg, Pb …….      

