Chemical and Physical Parameters

Today we finally begin sample collection in your designated sites. We will be examining the following parameters:
· Temperature

· Light

· Salinity

· pH

· Turbidity 
· Dissolved Oxygen

Temperature: is actually a measure of the amount of kinetic energy of the particles being measured, which tells us if an object is cold or hot. Temperature changes throughout the day and throughout the seasons within geographical areas. Temperature will be measure with the Celsius scale. Other scales include Fahrenheit and Kelvin. The equation to convert between Celsius and Fahrenheit is:  
[°F] = [°C] × 9⁄5 + 32
[°C] = ([°F] -32)  x 5/9
Light: We will be measuring the amount of light intensity at your sites. Light is an extremely important factor in establishing ecosystems, it is the source of energy for the most basic part of the food chain. Light will be measured in the units known as lux. 
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Salinity: is a measure of the mass of dissolved salts in a given mass of solution. The salinity will be calculated by measuring the conductivity of the solution.  Since salts tend to dissociate in water, at times they are classified as electrolytes if they split up into positive and negative charges.  These charged particles can thus conduct electricity and the more particles and charge present, the higher the salinity. Salinity is an ecological factor of considerable importance, influencing the types of organisms that live in a body of water. As well, salinity influences the kinds of plants that will grow either in a water body, or on land fed by water (or by groundwater). 
(Image Taken from Wikipedia)
pH: is a measure of the acidity or basicity of an aqueous solution. It is equal to the negative logarithm of the concentration of H+ (hydrogen) ions.  When acids, bases, or other compounds are placed in water they can dissociate (break up) into their individual components affecting the pH.  The pH scale ranges from most acidic, 1, to the most basic, 14.  Water typically has a pH around 7, which is considered neutral.  
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Turbidity: is a measure of water’s lack of clarity and is an important indicator of water quality. Water with high turbidity is cloudy, while water with low turbidity is clear. The cloudiness is produced by the light reflecting off particles in the water; therefore, the more particles in the water, the higher the turbidity.  High turbidity can be detrimental to water quality as more sunlight is absorbed, causing an increase in water temperature.  Surface water typically has a turbidity between 0 and 50 NTU.  However, turbidity is often higher than this, particularly after heavy rains when water levels are high.  The units of turbidity are called Nephelometric Turbidity Units (NTU). 
Dissolved Oxygen: This probe will be used to measure the concentration of dissolved oxygen in aqueous solutions, any solution mainly composed of water. Oxygen is found in aquatic systems by the process of photosynthesis by organisms capable of converting light energy and carbon dioxide into glucose and oxygen as shown in the following equation:

6CO2 + 6H2O + Energy  C6H12O6 + 6O2

While in use the probe must be in constant motion to provide an accurate reading. This is required because there must always be water flowing past the probe tip when you are taking measurements. As the probe measures the concentration of dissolved oxygen, it removes oxygen from the water at the junction of the probe membrane. If the probe is left still in calm water, reported dissolved oxygen readings will appear to be dropping since oxygen is locally being removed from the system by the probe itself.  This will be measured in the units mg/L. 
Protocol

1. You will obtain the 1 Lab Quest Machine per group. You will be assigned this machine for the rest of the semester. No other group or class section will have access to your specific unit, so you must take great care of it. 

2. The first sensor to be connected in the machine should be the GPS sensor, you will be using this feature to locate your site and return to the same location each time for your sample collection.
a. Note: Locations may have already been recorded in a previous lab.
3. Obtain 5 sample collection containers. Two of these must be filled with fresh water from the lab before you leave. You can then go to your sites. Remember to take your notebooks to record your data. You can then proceed to your designated sites. If you feel like traveling by car to your site is more effective, that is no problem. You should only take about 30 to 45 minutes to collect your data and return. 
4. When you reach your site, record your latitude and longitude position at the spot in which you wish to collect your data.  Each time you collect data you then will be able to return to the same location by using the GPS. Record the latitude and longitude of your location in your notebook. 
5. The first measurement you will be taking out in the field is temperature. Connect the stainless steel temperature probe into one of the channels. Data can be immediately collected. The handle is not waterproof so the probe cannot be completely submerged.  Do not submerge the probe past the stainless steel portion.  Submerge the probe in water and record the temperature once it levels off. Do this a total of three times. Immediately rinse the sensor with the freshwater you brought with you. Record the 3 temperature readings and obtain the average temperature. 
6. Next, you can disconnect the temperature probe and connect the light sensor to one of the channels. This probe is not to be submerged in water just hold it up in the air and wait till a reading stabilizes. Record 3 light readings (1 at the exact location, 1 two meters away, 1 five meters away) and obtain the average.  

7. Then you can disconnect the light sensor and connect the salinity probe. Remember to not submerge completely because the handle is not waterproof. You will take a total of three readings, make sure you rinse the probe with freshwater in between readings and after the last reading. Record 3 salinity readings and obtain the average. 
8. Then collect three samples of the water in your containers and bring them back with you to the lab. 
9. When you return to the lab record 3 more measures of salinity, 1 for each sample, and obtain the average.
10.  Next connect the pH sensor and record three readings of pH and obtain the average. 
11.  The last parameter we will measure is turbidity. First, connect the turbidity sensor into one of the channels. We will calibrate the sensor first if necessary and then conduct measurements of your samples. Record the 3 measurements and obtain the average. 
Questions 

1. Did any of the measurements surprise you or do they seem typical of the site? 

2. Explain the role of light in the food chain. Why is light important to us, humans, who consider ourselves to be at the top of the food chain? 

3. What exactly is measured (what type of particles or ions) when you are measuring pH?  

4. Construct a graph of the different salinity readings you made. You should have a total of 8 points, 6 of the individual measurements and 2 of the averages.  Let the y-axis be salinity.  

5. How would you describe the turbidity in you site? Why is a high level of turbidity a negative and how does it affect the living things?
6. Why must you take a turbidity measure quickly after inserting the sample? 

