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Introduction

The purpose of this study is to determine the relationship between the location of the Horsetails plants and the levels of arsenic in the soil.  The experiment will take place in the forests around Sweet Home, Oregon.  The purpose of this study is to see whether species of Horsetail can be used as an indicator to areas of soil that may contain arsenic.


Arsenic is a chemical the is a intermediate between metals and nonmetals.  It is the 52nd most abundant element in the Earth's crust (“Arsenic,” 1996), having numbers on average at about 1.5 ppm (Emsley, 1999).  Arsenic, for the most part, is a highly toxic element.  For humans, dosages larger than 65 mg. can be fatal when ingested or absorbed (“Arsenic“).  Although poisonous to many plants, it has been found that many aquatic plants can thrive in areas of where arsenic is abundant and even help remove it (“Arsenic Removal:..,” 2003).  


The Horsetail plant belongs to the genus Equisetum and is related to ferns (Rook, 2002).  It’s body has a green, upright, hollow, and cylindrical shaft that appears as if it were jointed.  Horsetail can also be identified by it’s leaves, which look similar to pine needles.  Species of Horsetail can is common is Europe, Asia, and North America (Rook).  The plant’s habitat is usually places that are moist, such as riverbeds, marshes, lake shoes, wet woodlands, and meadows (Rook).  


Finding the relationship can be important for several different reasons.  The location of Horsetail growth could be used as an indicator of soil areas with a high arsenic content.  Developers wanting to use land could look for the plant and knowing the relationship between arsenic levels and horsetail location, could judge whether the area is good to place a well and build a house.  Farmers interested in the land could determine whether the area is good to plant crops because of the presence of lack of horsetail.  Scientists could use this information in several ways. For example, they could use the relationship and conclude whether similar types of plants could grow in soil with the same arsenic levels that Horsetail could grow in.  Scientists, such as geologists, could as look for areas of horsetail to determine an area where there are certain arsenic levels if they are looking to collect arsenic samples.  

Hypothesis


I predict that areas with higher levels of arsenic will have fewer numbers of Horsetail plants.  Arsenic is a strong poison and toxic to many living plants and animals (“Arsenic,” 1996.).  If Horsetail were to absorb the arsenic, I believe that the horsetail plant would eventually die.  Also, arsenic is not an abundant element in Horsetail.  Horsetail contains on average about .12 ppm of arsenic in both the plant body and in the roots (“EQUISETUM HYEMALE L,” www.ibiblio.org.).  This number is very low when compared to the amounts of elements inside of Horsetail.  If an area had too much arsenic, the arsenic would be absorbed into the plant, disrupting the plant's chemical balance, and killing the plant.  

Methods and Materials


In order to determine the relationship, I plan on setting up six different research sites. There will be three types of sites: Two sites of a “high density” of Horsetail, which will have an average of six or more plants per square meter, two sites of “moderate density,” which will have an average between 1 to 5 plants per square meter, and two sites that will have a sparse horsetail population.  These classifications were based by personal observations of the plant out in the wild.  Each corner of the grid will have it’s position recorded using a GPS system. To determine the Horsetail population per square meter of each grid, I will simply count the number of plants per square meter and average it out for the entire grid. This is a variation of the “visual estimation” method (“3 Vegetation,” 2003).  


Each site will be a five meter by five meter grid.  Following the “line transect” method, each five by five meter grid will be divided into 25 sections, each having an area of one square meter (Shelton, 1997).  For section identification, each meter the X axis of the grid will be labeled A, B, C, D, or E, and each meter of the Y axis will be labeled 1, 2, 3, 4, or 5.  Each section will have a letter/number coordinate (such as “B4”). 


To find the amount of arsenic in the soil, each grid will have four soil samples taken randomly, each from a different section of the one by one meter grid.  Each of the grid’s sample’s will be labels from what coordinate is came from.  To stay consistent, each sample will be equivalent to one cup and no soil will be taken from farther than six inches below the surface.  The samples will then be sent to the OSU where the arsenic levels in the soils will be determined by neutron activation analysis using their nuclear reactor.  I will then record the results found by using the reactor and using the information to make a conclusion on my findings.  



Materials needed will include a GPS consol, two tape measurers, 24 smalls vials, 12 large vials,  a measuring cup, spray paint (to mark grid lines), and a pen and paper to record the data on.   


For preparing the samples for analysis at OSU, use the following procedure (Kirsch, 2003):

*Wear latex gloves throughout this procedure to avoid contamination of containers and samples.  Do not use water to clean up anything

· Obtain the mass of the dried bulk sample plus its drying dish.  Record this mass.

· Prepare sample by grinding organic matter with the coffee grinder or using a mortar and pestle to break up rocks and soil to fine particulate.

· Trim off the tab connecting the lid to the small vial.

· Obtain the mass of BOTH THE LID AND THE EMPTY SMALL VIAL.  Record the mass.

· Carefully, between 250 and 1000 mg of ground sample into the small vial.  For organic material (i.e. plants), you may need to use the end of a pencil to compress the material in order to fit enough sample within the vial.

· Place lid on vial.

· Use ‘Dust-Blaster’ to remove particles from vial (hold away from any open sample containers!)

· Place closed vial on balance and measure mass of small vial + sample.  Record this mass.

· Clean the spatula with a KimWipe and acetone.

· Seal the lid to the small vial with a soldering iron.

· Label the small vial as follows:

*Along two sides of the vial write:  "642-##".  Here "642" is the OSU project number that has been assigned to our project, and "##" is our sample number.  For instance, our Sample #1 will be labeled "642-01".  [For 2003-2004 we will be given a different project number]

On the bottom of the vial, write just the Sample Number -- "01".

· Obtain the mass of BOTH THE LID AND THE EMPTY LARGE VIAL.  Record this mass.

· Prepare a second sample.

WHEN YOU HAVE TWO SAMPLES IN SMALL VIALS:

· Place the two samples within the large vial.  Record the number of the large vial as well as the two sample numbers you are placing within the larger vial and enter these numbers into the appropriate spreadsheet.  WE NEED TO KNOW WHICH SAMPLES ARE IN EACH LARGE VIAL!!  PLACE ORGANIC SAMPLES IN LARGE VIALS SO THAT ORGANIC SAMPLES ARE TOGETHER IN THE SAME VIAL.  Close the large vial.

· Label the large vial on the sides using the same notation you used for the small vial except vial numbers will range from 0 to 40.

Timeline

· 10/16/2003: Turn in proposal.  

· 10/20/2003: Proposal is returned 

· Dates Unknown:  I will travel to Sweet Home, set up my research sites, and collect the required data and samples.

· Date Unknown: I will take the samples to the OSU reactor to be tested.

· Date Unknown: I will receive my results from the test and analyze the data.

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

List of Data Collected:

PPM (Parts Per Million) of arsenic in the soil samples at each site.

Average number of plants per square meter per site.

GPS coordinates (for reference).
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