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Introduction 


Belize is a small country located in Central America bordered by Mexico to the North and Guatemala to the West and South. This country contains a wide range of landscapes including miles of beautiful coastline and rainforests that are teeming with thousands of species. The primary source of much of the country’s useable water is the Sibun River which flows from the Maya mountains. For my research project I chose to sample the chemical content of substrate of a section of the Sibun River and two of its tributaries located on the grounds of Sleeping Giant. Many of the locals use the water for drinking and bathing and I would presume that upon entering the river for such activity, the substrate would be kicked and churned allowing the settled chemicals, which I expect to be similar to those found in the water, to be mixed into the water that is used in their everyday life. Previous water tests have shown positive for low levels of Nitrate, Phosphate, and dissolved Oxygen. (Bradley) As these are all bio-indicators of water quality that can be affected by various human methods, they are commonly tested when checking water or soil. I did not test dissolved Oxygen but instead testing for Potassium. I also checked the water’s pH level to see if it was suitable for use. 
Method 


To carry out my research, I began by selecting three different test sites from which to collect samples. Originally, I had intended to do all of my sampling directly from the bottom of the Sibun River itself; however, I was forced to change my technique due to very deep levels of small gravel that was invalid for soil testing. I was able to collect one sample set from the Hummingbird Highway test site, and I transferred my other two testing sites to tributaries located on the Sleeping Giant Estate. My locations were as follows: 
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#1: Sibun River near Bridge at Hummingbird Highway

I selected this location as it was an area of access to the main river to the locals, as well as being located close to the citrus groves. Four sites were chosen at random from this location equidistant along the bank that is pictured on the left hand side. I would have preferred testing further out, but gravel did not permit. 

#2: Tributary in front of the lodge on Sleeping Giant Estate grounds: 
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I selected this area as my second testing site because it had characteristics similar to those I saw at the access point near Hummingbird Highway. I again chose four equidistant sites from which to test between this photo site and approximately 8ft beyond the pictured bridge. All tests were obtained in approximately the same depth of water, less than 3in, at approximately the same distance off shore, under 1ft. The substrate here was primarily clay-containing soil and sand.

#3: Tributary running in front of Casita #1 on Sleeping Giant Estate 

[image: image4.jpg]



This location was selected for my third and final collection site. I sampled four areas equidistant from the furthest point in this photograph to approximately 15ft behind where the photograph was taken. All samples were again collected from the same water depth and distance from shore. Substrate in this tributary was primarily thick soil. 


In order to obtain my samples, I used a substrate extraction tool to take a sample at 1in and 4in. At each testing location, four sites were chosen randomly, equidistant from one another. Two samples were taken from each depth at each of the four sites. This gave me a total of sixteen (16) samples from each of the three testing sites giving me a total of forty-eight (48) samples on which to run my tests. Each sample would contribute to four tests. 

To run these tests, I used the LaMotte soil test kit and handbook**. 

The test for Nitrogen calls for the addition of one .5g scoop soil sample after accounting for wetness to Line 7 of the Nitrogen Solution. After the soil is added, the test is shaken gently for one minute, uncapped, and allowed to separate so that the soil settled while the liquid mixture remains on top. A pipette was then used to remove enough of the liquid from the test tube to fill a second tube to Line 3. The test tube filled to line three then had a scoop of the Nitrogen Powder added before being shaken for an additional minute. After the solution was mixed for the second time, the pink color was matched to the color identification card to determine the level of Nitrogen present in the sample. 

In order to test for Phosphorus, 1.5 scoops of the soil sample was added to a test tube containing enough Phosphorus solution to fill it to Line 6. The test tube was then shaken gently for one minute before being uncapped and allowed to settle. After the liquid and solids had separated, a pipette was used to extract enough fluid from the top of the mixture to fill a second test tube up to Line 3. In the second test tube containing the liquid, 6 drops of the Phosphorus agent were added along with 1 Phosphorus tab. The test tube was then shaken until the tab was completely dissolved. Upon being checked against the color cards, Phosphorus levels could be determined with darker colors indicating higher levels of Phosphorus. 


The next test I conducted on my samples, Potassium, instructed me to add 2 scoops of my soil sample to a test tube containing enough Potassium solution to fill it to Line 7. The test tube should be shaken vigorously for one minute and then allowed to separate. After separation occurs, the fluid on top should be removed from the test tube with enough moved to a second test tube to fill it up to Line 5. The second test tube containing the removed fluid should then have one Potassium tab added and be shaken until the tab is completely dissolved. Once the tab has dissolved, the solution should have drops of Potassium agent drops added 2 at a time until the color changes from purple to a bright teal color.


The fourth and final test that I conducted on my soil samples was to check the pH levels of the river and tributaries. Given my prior knowledge, I know that a neutral pH is often the healthiest environment and maintains a pH near 7.0. If an environment becomes too acidic (.1-6.9) or too basic (7.1-14) it came severely harm the plants and animals living within the ecosystem. In order to conduct the pH test with the LaMotte soil test kit, 1.5 scoops of sample were added to Line 4 of the pH indicator solution, shaken gently for one minute, then allowed to settle for ten. Upon the settling of the solution, the color of the fluid above the sediment indicated the pH of the water. More acidic solutions test a green color, whereas more basic solutions test a dark purple. 
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Results


Typically in the tropics, the soil is nutrient poor with the plants absorbing the majority of their nutrients from fungi and other plants nearby. If my hypothesis is correct, my results should reflect low averages of all chemicals tested for, with a pH near neutral. 

	
	pH
	Phosphorus
	Potassium
	Nitrogen

	Average
	6.98
	Trace
	19 drops – Med
	Trace 


In view of the averages my results showed, I can conclude that my hypothesis was proven correct. The substrate of the river and its tributaries tests low for all of the chemicals shown above, and remains near neutral in pH. This indicates that there are no dangerous levels of these chemicals in the soil, and that it should be safe for the animals and locals that use this water on a daily basis. 


If someone else were to repeat this experiment, I would recommend more extensive testing to directly compare the chemical content of the water to the substrate and see if they match up. I wanted to do this testing myself but did not have the water testing kit to do so. 
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