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I.  Introduction


The goal of this study is to find if there is a relationship between the levels of arsenic in the soil compared to the density of horsetail in a specific area.  This study will take place in Sweet Home, Oregon, in the forest surrounding it.  

Our goals are to find patches of horsetail, each containing different densities of the plant; collect soil samples within these patches, and analyze the samples for levels of arsenic using the neutron activation analysis at the Oregon State University reactor.  By performing this experiment we want to determine if Horsetail can be used as an indication of high arsenic levels in the soil it is in and around.  

Arsenic is a very toxic element, and it can be very harmful to humans if they ingest or absorb 65mg or more of it (“Arsenic,” 1996).  Horsetail contains about 0.12 ppm of arsenic in both the body of the plant and its roots (“Equisetum Hymemale L”).  This is a very low level of arsenic as in comparison to the Earth’s crust which is about 1.5 ppm, which is also very low (Emsley, 1999).  It is poisonous to many plants, but there are many aquatic plants that can survive in areas of high arsenic levels, and they can also help remove it (“Arsenic Removal”…,” 2003).   


Horsetail is part of the genus Equisetum family and it is related to ferns (Rook, 2002).  It is green, hollow, stands upright, and it has a cylindrical shaft that looks like it is jointed.  The leaves of Horsetail are very small, like pine needles.  Horsetail is common in Europe, Asia, and North America (Rook).  The habitat of horsetail is moist areas, such as meadows, along roadsides, ditches, stream banks, near swamps, and near railroad embankments (“Field Horsetail Scouringrush,” 2003).  

If there is a relationship between arsenic levels in the soil compared to the density of horsetail, then this information could be very helpful in many ways.  If horsetail is attracted to areas of high arsenic levels, then people looking for areas to build homes or wells would know to stay away from areas with horsetail.  It could also be helpful to farmers in helping them find safe areas to plant their crops.  This information could also help scientists because if horsetail is attracted to arsenic, then plants with similar characteristics to horsetail may also be attracted to it.  

This information could be helpful to the people of Sweet Home because arsenic is very poisonous, and over a long period of low exposure to it it can cause cancer in humans (“Arsenic,” 2002).  This could be very harmful to the people in Sweet Home because of the health risk of exposure to the arsenic.  If horsetail is attracted to soil that has a high level of arsenic, it would be useful information to the people of Sweet Home to avoid exposure to these areas because of the danger of it.    

Hypothesis: I predict that horsetail will not be able to survive in soil with high arsenic levels.  Arsenic is very strong and toxic to both plants and animals (“Arsenic,” 1996).  Since it is so toxic, horsetail probably isn’t able to survive in soil with high arsenic levels.  If there is an area with very high levels of arsenic, then the plant would absorb the arsenic, which would probably kill it.  So, I expect to see a lower plant density in high-arsenic containing soils.  
II.  Methods and Materials.  


Our original methods have been changed because our group was not chosen to take soil samples.  Instead, we will use the soil samples that group C11 collects, which means our methods have been changed to the methods that group C11 uses.  They are investigating the amount of arsenic in the soil compared to the density of blackberry in a specific area, so both of our group’s methods are very similar.  Since we will be using the soil samples that they collect we must make sure that each sampling site contains horsetail.  So, our group must make sure that each site will be near a moist area, which may be near a roadside, ditch, or stream bank, which is the habitat that horsetail grows in (“Field Horsetail Scouringrush,” 2003).  Group C11 had planned to take samples from six different sites.  Both of our groups had planned to find two sites with a high density of horsetail and blackberry, two sites with moderate density, and two sites with low density.  Our group had classified high density as an average of six plants or more per square yard.   Moderate density as an average of one to five plants per square yard.  Low density would contain almost no horsetail at all.  The soil in the sites with no horsetail must have the same conditions of the soil that horsetail grows in, which is wet and damp soil.  This is so our results will be accurate when we compare the soil samples from areas of high and moderate density to the soil of no horsetail.  We will take an estimated eye count to figure out how many plants will be in the two by two yard area.  This is the “visual estimation” method (“3 Vegetation,” 2003).  These classifications were based on personal observations of the plant in the wild.   While in Sweet Home we changed the amount of sampling sites due to the amount of time we had and the amount of help available.  Also, it was difficult to find six different sites each containing the amount of plant that we wanted, so we just found sites with both blackberry and horsetail and then determine the density of the plant in each site we found.  So, we had a total of three sites.  

Process for collecting samples:
1) Travel to the region that samples are to be taken from.

2) Choose a site to gather soil samples from.

3) Identify each new site with a number, never reusing any numbers in the same experiment.  

For soil samples: use trowel to dig into the ground and pull up soil, no deeper than 3 in.  
4) Place the collected sample in plastic bag and seal the bag.  
5) Mark the plastic bag with the number of the site and a sample number.  
6) Take a GPS reading at the location of the sample’s origin.

7) Record the sample’s site number, sample number, and GPS coordinates.

8) Repeat steps 4-8 for any number of samples from the current location.

10.)  Repeat steps 2-9 for any number of sites that for the region.  

Process for preparing soil samples:

1.) Transfer a sufficient (approx. 500g) amount of soil in a mortar and pestle.

2.) Grind any inconsistencies (clumps, small rocks) in the soil into a fine dust.
3) When all plant samples have been ground up, place all of the petri-dishes in a drying oven set 105 degrees Celsius.

4) Allow drying to take place for a minimum of 48 hours.

Once all of the plant, rock, and soil samples have completed the drying process, they must be placed in sealed vials for placement in the nuclear reactor (www.geocities.com/adam_kirsch/samplepreparationprocedureforINAA.htm, 2003).  

Each site is a two by two yard grid.  Group C11 had planned for each site to measure three by three yards, but it was changed to two by two yards.  The reason is the blackberry and horsetail wasn’t very widespread in the areas that we found it in, so we had to change the size of each site.  To collect the soil samples we measured in from each corner of the grid one by one foot and then took a sample at that point.  We had planned to dig 6 inches deep and then take a sample, but the soil was hard and rocky in some parts of the grid’s, so we only dug three inches deep.  We then put each soil sample into a plastic bag and labeled it with the site number that it was from, which is either site 1, 2, or 3.  To label the sample with a sample number it was labeled with the corner it was from, which is either right front (RF), left front (LF), right back (RB), or left back (LB).  We had a total of four soil samples from each site, and a total of twelve soil samples all together.  These samples will be called mini-samples.  Next we mixed the four mini-samples from each site together to get an average consistency of the soil.  One cup of soil was used from each mini-sample when they were mixed together.  We then had a total of three soil samples, and each plastic bag was marked with the site number it was from.   

The samples will be sent to Oregon State University where the soil will be tested for arsenic levels using the neuron activation analysis using their nuclear reactor.  Then, we will record the results of the arsenic levels in each sample and compare the number of plants per yard to the level of arsenic in the soil to draw a conclusion about our research.   
Materials Needed:

GPS consol: School
Yard Stick: Carol
Ruler: Carol  

15 Zip Lock Bags: Carol
Measuring Cup for Soil Sampling: Carol
Paper and Pen to Record Data: Carol
Petri Dishes: School
Mortar: School
Pestle: School
III.  Timeline

10-16-03: Proposal due.  
10-20-03: Proposal is returned.  
11-20-03: Go to Sweet Home to collect soil samples.  

Date Unknown: Take soil samples to the OSU reactor to be tested.  

Date Unknown: Receive results from test and analyze data.  

Date Unknown: Turn in report with findings, observations, and conclusions.  

IV.  List of Data to be Collected

· PPM (Parts Per Million) of arsenic in soil samples at each research site.  
· Average number of plants per square yard.  

· GPS coordinates for reference.  

· Characteristics of soil.  

· Amount of sun available to each site.  

· Types of surrounding vegetation.  
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Arsenic is poisonous in doses significantly larger than 65 mg (1 grain), and the poisoning can arise from a single large dose or from repeated small doses, as, for example, inhalation of arsenical gases or dust. On the other hand, some persons, notably the so-called “arsenic eaters” of the mountains of southern Austria, have found that arsenic has a tonic effect and have built up a tolerance for it, so that they can ingest each day an amount that would normally be a fatal dose. This tolerance, however, does not protect them against the same amount of arsenic administered hypodermically.
A reliable test that can detect the presence of minute amounts of arsenic is often important, because arsenic is a violent poison, yet it is widely used and therefore is a frequent contaminant. The Marsh test, named for its inventor, the English chemist James Marsh, supplies a simple method for detecting traces of arsenic so minute that they would escape discovery in ordinary analysis. The substance to be tested is placed in a hydrogen generator and any arsenic present is converted to arsine, (AsH3), which mixes with the evolved hydrogen. If the stream of hydrogen is heated as it passes through a glass tube, the arsine decomposes, and metallic arsenic is deposited in the tube. Minute amounts cause an appreciable stain; as little as 0.1 mg (0.0
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00003 oz) of arsenic or antimony can be detected by using the Marsh test.
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