EVS 1101
Lecture 1 
January 8th 2013
Pop quizzes will be on Thursday NOT Tuesday*
CHAPTER 1
· Orange rocks – indicates iron is present in the environment 
· Iron exists in two oxidation states – ferric or ferrous iron
· When iron is oxidized it creates that orange color
· When its reduced we find it in the water not mineral?
· Bubbling mud – is methane
Our Planetary System
· Small terrestrial Planets – Sun, Mercury, Venus, Earth, Mars
· Huge ice or gaseous Planets (outer planets) – Jupiter, Saturn, Uranus, Neptune
· Sun has over 99.8% of the mass of the solar system
· Earth is unique in that it has liquid water covering the bulk of its surface; 
· There was once water on mars
· Polar caps have solid CO2 and H20
· Some season variation
Water on Mars?
· Dendritic drainage patterns are patterns found on mars that resemble water patterns on earth. It suggests that water once flowed on Mars
Life on Earth
· Fossilized life forms were reported in 3.4 – 3.5 billion year old rocks
· Filament structures were thought to resemble micro-fossilized “life” but recently identified as being minerals bc these filament structures were able to be re produced through chemical procedures
· Humans appeared 3.5 – 4.4 million years ago
· Modern humans ~200, 000 years ago
· If earth was 24 hours old, humans would have appeared at 23h 59



Earth’s Structure
· Core – rich in iron and nickel
· Mantle has a variable composition – iron, magnesium, silicon and oxygen; 2800 km thick
· Earth’s crust is thinner on ocean than continents. 
· Crust- different plates that move
· Subduction zones – one tectonic plate moves under another tectonic plate and sinks into the mantle as the plates converge. The younger of the two plates, because it is less dense,* will ride over the edge of the older heavier plate
· Asthenosphere 
· Uppermost part of mantle
· Temp. and pressure make the rock ductile
· Lithosphere
· Crust and uppermost mantle
· Rigid, outermost shell of the Earth
· Crust
· Rock outer “skin,” composed of O (45%), Si (27%), Al (8%), Fe (7%), Ca, Mg, Na
· Continental Crust (~45 km thick), primarily composed of granite
· Oceanic crust thinner (~8 km), primarily composed of basalt
· Oceanic crust denser than continental crust
Dynamic Earth
· Earth’s surface is constantly changing and reworked through a range of processes operating over vastly different scales of space and time
· Plate tectonics: earthquakes, volcanoes; colliding land from plate tectonic forms mountains
· Rocky cycle –sedimentary ( sandstone)  when heated turns to metamorphic rock (marble) when cooled turns to  igneous rocks undergoes weathering, erosion, and lithification turns back into sedimentary rock
· Glaciations: climatic changes – latest wisconsin
· Element Cycling: carbon, nitrogen, sulfur etc
· Erosion and Weathering
· Leaves that fall on the ground becomes oxidized 
Plate Tectonics: 
· Earth’s internal heat drives convection currents in the mantle that causes the movement of overlying crust tectonic plates
· Earth’s surface consists of about 15 main tectonic plates; move at 2-15 cm per year; there are different types of plate boundaries cause: formation of new crust, earthquakes, volcanism and mountain building

Simplified Rock Cycle
1. Sedimentary - Formed by precipitation and/or cementation of particles compressed to form new rock
2. Metamorphic – Formed by the heat and pressure of an igneous or sedimentary rock
3. [image: ]Igneous – Formed by the cooling of molten rock







Carbon Cycling
· 
Sulfur Cycling
· Microbial activity is the only method to transform sulfate to sulfide. 
· Sulfide is the most reduced and occurs when there is no oxygen environment below 150 is produced by microorganisms 
Iron Cycling
· Rust appears – bc iron oxidizes over time
· Ferrous iron tends to be soluble. Ferric iron is rust and insoluble. Precipitation
Forms of Energy
· Solar energy is essential for the various ecosystems especially for photosynthesis
· Solar energy heats up the atmosphere and the oceans (evaporation)
· The energy received by the Earth is returned as electromagnetic radiations. There is a balace.
· Primary Production
Environment
· Lithosphere: solid reservoir (rocks, soil, sediments, etc.)
· Hydrosphere: liquid reservoir (oceans, lakes, rivers, glaciers, etc.)
· Atmosphere: gas reservoir (air and other gases)
· Biosphere: living reservoir (microorganisms, plants, animals, humans, etc)
· Ecosphere: includes lithosphere, atmosphere, biosphere, hydrosphere
Pollutants
· Point source – discrete, localized, and often readily measurable discharges of chemicals: oil spills, snow dumps, etc. 
· You know exactly what happened, 
· You know there are ways to treat it
· You can easily measure how much pollutant was present
· You know where it occurred 
· You can assess its impact on the environment
· Non- point source – More difficult to measure because they often cover large areas or are a composite of numerous point sources: gas emissions from cars, fertilizers runoffs
· Difficult to blame someone bc they are everyday pollutants 
· Sinks – processes that remove a substance from a certain reservoir. 
· Are able to remove a contaminant from an environment. 
· Ex: spills release heavy metals that will precipitate and become a solid
ATOMS: Electrons, neutrons, protons
ISOTOPES: Atoms of an element possessing different number of neutrons
IONS: Atoms which can gain or lose electrons
MOLECULES:  Groups of atoms which share or transfer electrons
IONIC SPECIES: Charged molecules
pH SCALE: is a measure of the hydrogen ion (H+) concentration ; affects the solubility of many elements
The reason why pH scale is 14 is bc K of water is 10^-14
SOURCES OF ACIDITY INCLUDE:
· Carbonic Acid (H2CO3)
· Dissolution of CO2 and carbonate minerals
· Organic acids
· Breakdown of vegetation; soil porewaters in tropical climates may be pH<4
· Sulfuric Acid
· Oxidation of sulfide minerals, FeS2 in particular in mining areas leading to acid mine drainage (AMD)
· Continuous degassing of HCL, H2S, SO2 from underlying magmas keep these waters acidic
Oxidation States
Pyrate – fool’s gold – simiar to gld bc cubic aaand
Concentration and Units
· ppm: parts per million
· 1 ppm = 1mg/L = 1 x 10-3 g/L
· 1 ppb = 1 ug/L = 1 x 10-6 g/L
· [bookmark: _GoBack]1 ppt = 1ng/L = 1 * 10^-9 g/L
· Ex2: 60 * 10 
Concentration and Units
1. 3ppb [Fe] = 3 *10^-6  g/L 
3*10^-6 /55.89 g/mol = ____
 M.W. = 55.89g/mol
2. 5 mmole Cu = 5*10^-3 mole/L * 63.5 g/mole = g/L
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