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			Everglades Curriculum - Lesson 3  

	Florida’s Limestone – Tums for Our Water and Soil  
	
	


	Grade Level: 6th 

Objective:
Students will be able to:
· Explain the effect the limestone of Florida has on the pH level of water.
· Plan and carry out a scientific investigation, identify variables, collect and organize data, interpret data in tables, analyze information, make predictions, and write arguments that support claims with clear evidence from collected data.

Standards:
· SC.6.N.1.1 - Define a problem from the sixth-grade curriculum, use appropriate reference materials to support scientific understanding, plan and carry out scientific investigation of various types, such as systematic observations or experiments, identify variables, collect and organize data, interpret data in charts, tables, and graphics, analyze information, make predictions, and defend conclusions.
· SC.6.N.1.5 - Recognize that science involves creativity, not just in designing experiments, but also in creating explanations that fit evidence.
· SC.6.E.6.2 - Recognize that there are a variety of different landforms on Earth's surface such as coastlines, dunes, rivers, mountains, glaciers, deltas, and lakes and relate these landforms as they apply to Florida. 
· LAFS.6.W.1.1 Write arguments to support claims with clear reasons and relevant evidence.
Everglades Literacy Conceptual Framework Connections:
· Fundamental Concept 3

Duration: 60 minutes

Materials:
Enough for each group: 
· Limestone rocks
· Two plastic cups or beakers, 
· pH paper or other pH testing devices 
· Water
· Large beaker or container for mixing
· Vinegar 
· Student Page Lab Sheet (1 per student)
· Aquifer visual
· Optional Extension - Other Non-limestone rocks or minerals of similar size (see note in procedure section)

Vocabulary: 
· Aquifer - A geologic layer of porous and permeable material such as sand and gravel, limestone, or sandstone, through which water flows and is stored.  
· Ground water - Water that is produced from a well that penetrates the water table.
· Karst - Characteristic terrain including caves, sinkholes, and springs which are created by the chemical erosion of carbonate rocks such as limestone.
· Limestone - a sedimentary rock composed largely of the minerals calcite and aragonite, which are different crystal forms of calcium carbonate (CaCO3.)  Most limestone is composed of skeletal fragments of marine organisms such as coral.
· pH - Numeric value that indicates the acidity or alkalinity of a substance on a scale of 0-14 with the neutral point at 7. Acid solutions have pH values lower than 7, and basic or alkaline solutions have pH values greater than 7. 
· Water table - A level in the ground below which all pore spaces are filled with water.


	
	At A Glance: 
Students will conduct a controlled experiment to determine the effect Florida’s limestone has on the pH levels of Florida’s water and soil.  Students will compare limestone’s effect to that of other rocks and minerals found naturally in Florida.  At the end of this investigation, students should be able to articulate the effect limestone has on the pH of water in Florida, the importance of this phenomenon, and a basic understanding of the process by which limestone affects pH levels in water.
	 



	
	
	Background: 
The rocky foundation of southern Florida is porous and permeable limestone formed over millions of years; water moves easily through it and is stored, at least temporarily, in interstitial spaces in the rock.  The surface of this underground reservoir is called the water table, and the water below it, ground water.  The layers of rock through which this water moves and is stored are called aquifers where the spaces or pores between particles of rock hold water.
Limestone is a sedimentary rock composed mostly of calcium carbonate. Calcium carbonate is a substance used in making antacids you take for an upset stomach, such as Tums. Calcium carbonate is considered a buffer which means that when it comes into contact with a base or an acid, it reacts with it to make it more neutral.  Limestone has a similar effect on the groundwater supply and soil of southern Florida.
pH is one of the ways scientists can test the quality of water and soil.  pH is measured on a scale of 0-14.  If water has a pH level of less than 7 it is considered acidic. If water has a pH level greater than 7 it is considered to be basic or alkaline. Both acidic and basic substances are potentially harmful or even deadly to aquatic wildlife and vegetation.  The ideal pH level for plant and animal species is approximately 7, which means that it is neutral, neither an acid nor a base.  It is important to note that when assessing pH, you are not just looking at definite numbers but at ranges.  For example, a stream is not only able to sustain plant and animal species at 7, it can successfully sustain plant and animal species in a pH range of 6-8.
Karst is a term used for the characteristic terrain produced by the chemical erosion of carbonate rocks such as limestone. Acidic water dissolves the carbonate rock along cracks and fractures in the bedrock. Most precipitation is of relatively neutral pH but becomes increasingly acidic as it infiltrates live plant tissue, decaying plant debris, and soils before seeping into the ground. Over thousands of years, solution holes are formed and provide valuable habitat for wildlife. 

Rainwater, which makes up a large volume of our groundwater supply and replenishes our streams, wetlands, lakes and rivers, has the potential to be acidic, meaning that it has a pH less than 7.0.  In fact, rain water in southern Florida has an average pH level of 5.  As acidic water comes into contact with the limestone (a basic substance with a pH greater than 7) that makes up the bedrock of Florida, the limestone dissolves into the water and neutralizes the acidity of the water and forms holes in the limestone.  As the water attains a more neutral pH, it becomes more suitable for plant and animal species. 
Groundwater also sinks through the holes in the limestone that have been dissolved away by acidic rain to create aquifers beneath the ground.  Aquifers are an underground layer of water-bearing permeable rock.  In Florida, these aquifers are where we get most of our drinking water. Thus, limestone plays an important part in our daily lives, as it both helps to store water as aquifers, and reduces water’s acidity as the calcium carbonate dissolves into it. 


	
	
	Preparation:
1. Gather materials. 
2. Cue up Power Point 
Procedure: 
1. Through discussion, using aquifer visual, introduce the students to the aforementioned background of pH, limestone, aquifers, and their relationship to Florida and the Everglades using slide 1-7 in the Power Point. Pause on slides 2,5 to show students videos on buffering and Florida springs. This will help student to answer some of the question on the assessment. 
2. Slide 8, tell the students that they are about to conduct an experiment to determine the effect Florida’s limestone has on the pH levels of Florida’s water and soil. Have the students read the question on the slide and choose a hypothesis. 
3. Divide students into lab groups. 
4. Distribute the following materials to each group: limestone rocks, two plastic cups or beakers, pH paper or other pH testing devices, water, large beaker or container for mixing, and vinegar.  
5. Distribute the Student Page Lab Sheet, allow the lab groups to look over and discuss the information independently for approximately 6-8 minutes.
6. Explain to students that they will conduct their own investigation into the ability of limestone to alter the acidity of a substance.  
7. On the lab sheet, have the students fill in the following: 1. “How does limestone affect the pH of water?” 2. Hypothesis: “The pH of the water will increase/decrease (choose one) because limestone is calcium carbonate.” and 3. Variables: “Controlled Variable: cup with vinegar and water only; Independent variable: cup with water, vinegar and limestone; and Dependent Variable: pH reading.” 
8. Facilitate the procedure of the lab with the students in a step-by-step fashion and pause to elaborate upon the reasoning behind certain steps, outlined on the Student Page Lab Sheet and below:
9. Pour enough vinegar into a large cup or breaker so that you can test its pH (About 10 ml). Test the pH of the vinegar. You will find that vinegar is a highly acidic substance. Note the pH level of vinegar. 
10. Pour 100 ml of water into a cup or a beaker. Make "rainwater" by adding vinegar, a few drops at a time, until the pH level of the mixture is between 3 - 5. 
11. Fill a plastic cup or beaker half way to the top with limestone. Label this cup "Limestone". 
12. Fill another plastic cup with 50 ml the water/vinegar mixture. Label this cup "Control". This cup is termed control so that we can judge the effect of the limestone and non-limestone rocks as compared to the original substance. 
13. Take the remainder of the water/vinegar mixture and pour 50 ml of it over the limestone rocks.
14. Explain to students that they will let the cups - limestone, and control - sit for 24 hours and take note of any changes the following day. 
15. The following day test and record the pH of each cup, have the students individually answer the evaluative questions on the lab sheet, discuss their findings with their lab group, and then open up their findings to the class as you facilitate a class discussion and mark the class averages for data. 
16. Discuss with the students: Power Point slide 11 answers included in the notes. 
· In what way does limestone affect the pH of water?
· Refer to the pH chart below. Why is limestone important to the Everglades and all of Florida?
· Rainwater in southern Florida typically has a pH of 5.  How do you think limestone rock would affect the pH of water in the wetlands?


	Assessment:
A. Look at the table below and answer the following questions regarding appropriate ranges. See slide 12 in the Power Point 
Normal range of stream pH: __________ - _____________ (6-8)
Normal range of precipitation pH: _____________ - ______________ (5-6)
Range at which fish reproduction is affected: _____________-____________ (4-5)
Range at which adult fish die: ________________-____________ (3-4)	
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2.   In their science journal, have students answer the following questions: 
A. What is pH? pH is the measurement of how acidic or basic a solution is. 
B. What is acid rain? Rainfall made acidic by atmospheric pollution. 
C. What do you think the pH of rainwater in our area is? Neutral, because I do not see dead fish or other organisms dying. 
D. How does acid rain affect wetlands? Acid rain makes water acidic and ultimately makes water toxic for all aquatic life.  
E. Describe how the reaction between limestone and rainwater forms aquifers. Acid rain dissolves the calcium carbonate and forms holes in the limestone Over time these hole become larger and larger allowing water to be stored in the porous limestone form one season to the next. 


	Resources:  
(2009, July). Florida’s Limestone – Tums for Our Water and Soil. In Swamp Water And Me Program (SWAMP) Teacher’s Guide (Part 3- Pre-site Classroom Lessons and Labs). Big Cypress National Park. Retrieved from http://www.nps.gov/bicy/forteachers/upload/Final%20Teacher%20Guide.pdf
FAU/Pine Jog Environmental Education Center.
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Source: Recreated from Environment Canada. 2008. The pH scale. wwwiec.qc caleau water/defaultaspllang=En&n=FDF30C16:1.

For more information, visi US. EPA's Climate Change Indicators i the United States" at www.epa.goviclimatechangeindicators.




