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Introduction:

I have taught this class once (Fall 2004) since arriving at UVM (in January 2004), so please forgive any roughness here as I continue to iron out this exercise (forgive the pun).

This was for an introductory Geochemistry class, which contained students from sophomore level to masters students.  We took the trip in mid-October, about as late as possible in Vermont, after they had done some previous field experience and lab work in addition to an in introduction to these principles in class.

Background Information:

SEG Guidebook Series Volume 35, Part II, Environmental Geochemistry and Mining History of Massive Sulfide Deposits in the Vermont Copperbelt.

Description:

In this field-based exercise, students were given a tour of an abandoned mine site and asked to utilize a set of field measurements to describe the spatial details of metal transport.  This drew on previous experience with field measurements and prompted them to work together to solve an observed chemical evolution of a contaminated brook.  The exercise is an excellent example for students to bring together acid-base chemistry, redox chemistry, and thermodynamic concepts together to describe a reasonably complex system.  The field component was completed in a full day, but we will be expanding this next fall for a 2 day exercise (weekend).  The exercise was coupled with subsequent labs to complete analysis of the water samples and accomplish speciation calculations using PHREEQCI.  
Goals:

-recognize and describe chemical changes resulting in mineral oxidation and precipitation

-be able to reconstruct those changes in a thermodynamic framework (speciation modeling, use of Eh-pH diagrams)

-identify significant changes in redox state and how that impacts metal transport, microbial ecology

-importance of keeping a detailed field book and appreciation for proper field sampling techniques (in situ measurements, filtration, etc.)

What follows is the handout they got for the field work and a set of photos from the Fall 2004 class trip.

Field Work – Ely Mine, Orange County, Vermont
We are first going to take a tour of the entire site and identify the sampling sites indicated on the map below.  We will take samples of the minerals/precipitate present at each of these sites for analysis and work with water samples in several sections of Ely Brook.  You will each take meticulous notes in a field book, which will be graded in addition to other work produced from this trip.  A field book should include detailed descriptions, maps, sketches of each sampling site, a complete description of all analytical procedures including calibration data, samples taken at the site – their exact location, volume, and how they are treated (acidified, filtered, etc), observations you make about the site and surrounding area, and any information that may describe any aspect of the sites you are working on.  A field book should be capable of fully describing the area you were working in long after you returned home and is the key to using and interpreting your data.

[image: image1.png]Main adit %
e o
upC

bino. %

£
ot
&
b7
Smetter Site
%.A to West Fairlee

e

<. r0ad
s
oo





Water Chemistry Tasks:

pH meter – calibrate the pH meter using the pH 7, 4, 3, and 1 buffers, list the corresponding mV value for each of these in your field book.  Calibrate the conductivity meter using the standards in the case as well.  Use the meters to measure pH (both as pH and mV), temperature, and conductivity at each site.  
Alkalinity – we will measure alkalinity, using the portable Hach kit, of the headwater of Ely Brook and in Schoolhouse Brook just upstream of where Ely Brook comes in.  

Spectrophotometer – we will measure Fe2+ (1,10 Phenanthroline), FeT (Ferrozine), and Al3+ (using the powder packs) with the Hach 2000 spectrophotometer.  You will record the ABS reading for each of these and the output mg/l readings.  You will need to use filtered water for this, coordinate with the group filtering water.
Voltammetric electrodes: We will set up the voltammetric electrodes and use them at selected sites after the main sampling is complete to measure O2, Fe2+, Fe3+, and H2S.

Water Samples: We will collect 2 125 ml samples at each site, filtered through 0.2 um filters using the nalgene filter apparatus and hand pump.  You will acidify one of the samples with 1 ml of concentrated HCl and leave the other one unacidified (label each!)

Sediment Samples:  We will collect interesting sediment samples in 50 ml Falcon tubes with a clean metal spatula

Rock Samples: Interesting rock samples from the mine or waste heaps will go in sample bags, labeled with permanent marker

Sample locations:

Each site is to be located and labeled on your maps, and defined by GPS location.

Upper sites:  We will collect rock and sediment samples from the mine area and waste rock areas.

Ely Brook sites:  We will mark several sites with sampling flags along the Ely Brook, from the headwaters outside the mine impact area through the tailings to it’s confluence with Schoolhouse Brook.  We will collect rock and sediment samples, water samples, and define the field chemistry (pH, T, conductivity, alkalinity, Fe2+, FeT, Al, O2, and H2S).

Schedule:

Start with everyone at the original mine opening walking through the tailings to the headwaters of Ely Brook.  We will collect samples and mark sampling locations along Ely Brook together.

When that is complete, we will have 3 working groups which will be responsible for 1 set of tasks at each site, you will rotate these tasks between the groups for each site so everyone has a chance to do everything.  Remember that you are ALL responsible for your own notebook, which will be graded.  The groups will be responsible for the following:

Group 1: Water sample collection, filtration, and acidification; sediment/rock samples at Ely Brook sites; alkalinity

Group 2: pH, temperature, conductivity

Group 3: Spectrophotometer






