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Frozen In Time
Glaciers and ice sheets contain climate records from hundreds of thousands of years. The chemical make-up of the ancient atmosphere has become trapped in the ice and snow. Scientists can recover this history by drilling cores in the ice and analyzing them in a lab. Some of these ice cores can be drilled over 11,000 feet deep! 
But just how much can ice and glaciers tell us about Earth’s past climate? A lot, actually! Ice cores work in almost the same way as fossils or rock layers do. The ice holds different levels of carbon dioxide, pollution, and other compounds that help scientists to describe the atmosphere at the time. 
To read more information about ice cores, visit the U.S. National Ice Core Laboratory website, which explores the “Who, Why, and How” of ice core research: https://icecores.org/about.
Today you are going to investigate some data retrieved from ice cores. With this data, you will analyze different features of Earth’s recent past climate. The Law Dome is a large ice dome in Antarctica in which the NOAA Paleoclimatology Law Dome Ice Core project took place. Three ice cores were drilled out of the ice and analyzed for atmospheric CO2 and CH4. Click the link below to learn more about this project. 
http://www.ncdc.noaa.gov/paleo/icecore/antarctica/law/law.html 

For this assessment, you will analyze the data retrieved from these cores by graphing the atmospheric CO2 records according to the slices taken from the ice cores. You will create two graphs. The Part 1 graph will compare date versus CO2. The Part 2 graph will compare date versus population. Then, using your graphed results, you will answer the five conclusion questions for Part 3. Let’s get started!  


To review how to create a graph using Excel, please read over this website: http://www.ncsu.edu/labwrite/res/gt/graphtut-home.html. A “How To…” document has also been included in the Applied Knowledge Assessment section of the lesson, and it gives you step-by-step instructions on how to create a graph.
Part 1 Directions 
Date vs. Amount of CO2
1) Click the link below to go to the PDF to find the data you will need for graphing “Mean Air Age, year A.D.; CO2, 75 Year Smoothed, ppm.” (PPM is a unit of measurement and stands for parts per million.):

Click here!  If a dialogue box appears, click OK!
2) To make your graph clear, you will be graphing data in 50-year increments. Although the data provided begins with the year 1010 AD, you will start with the year 1000 AD and a value of 279.3. You will plot a point for every 50-year increment until you get to the year 1950. For the year 2000 AD, you will use the value 370.0.
3) Follow the graphing directions below to create your “Year vs. CO2” graph using Excel.

4) You will compare the date to the amount of CO2, so in Excel, you should have one column for date and one for the amount of CO2. 
5) In an Excel spreadsheet, make a table of your data points for every 50-year increment and its corresponding atmospheric CO2 concentration. The example below will get you started.
Example: 

	Date
	CO2 ppm

	1000
	279.3

	1050
	280.5

	1100
	282.5

	1150
	283.9


6) Continue the above pattern until you reach the year 1950. For the year 2000, you may use the value 370.0. You should have a total of 21 data points from the years 1000 AD to 2000 AD using the data from the website and the values provided for 1000 AD and 2000 AD. This data table will need to be included with your final project. 
7) You are creating a line graph with the “Year (AD)” on the x-axis (horizontal) and the “CO2 (ppm)” on the y-axis (vertical).  

8) Make sure that your graph has a descriptive title and that each axis has a title (including the unit of measurement when appropriate).
9) Be sure to save your line graph according to the following example before moving on to Part 2. Example: Earth_Science_Part2_U1L10_aka_graph1_JohnSmith

Part 2 Directions

Date vs. Population

1) The following data was taken from the United States Census Bureau website. There are many sources of population estimates from the years 1000 – 2000 AD. The data below is a summary of the lower estimates of world population data. Feel free to visit the Census Bureau site and look around. There are tons of fascinating facts and statistics there! 

www.census.gov
	Year (AD)
	Population (millions)

	1000
	254

	1100
	301

	1200
	360

	1250
	400

	1300
	360

	1400
	350

	1500
	425

	1550
	480

	1600
	545

	1650
	470

	1700
	600

	1750
	629

	1800
	813

	1850
	1128

	1900
	1550

	1950
	2400

	2000
	6000


2) For this graph, you will be comparing the date to the world population, so in Excel, you should have one column for date and one for population. 
3) Enter the data given to you above in an Excel spreadsheet.

4) You are creating a line graph with the “Year (AD)” on the x-axis (horizontal) and the “Population (in millions)” on the y-axis (vertical).  

5) Make sure that your graph has a descriptive title and that each axis has a title (including the unit of measurement when appropriate).   

6) Be sure to save your line graph according to the following example before moving on to the Conclusion Questions. Example: Earth_Science_Part2_U1L10_aka_graph2_JohnSmith

Part 3: Conclusions

Remember that graphs are visual representations of data. We create graphs to allow us to more easily interpret the data that we gather. So, your purpose for creating two graphs was to be able to compare two data sets and notice trends, correlations, and possible cause-and-effect relationships. Does population have an effect on the CO2 amount in the atmosphere? Look at your two graphs, and use them to answer the following questions.

For the final part of this assessment, you will need to open a new Word document and type the answers to the conclusion questions using the following guidelines:

1) Answer in complete sentences using proper spelling, grammar, and punctuation.  

2) Write in an organized paragraph format.

3) Use double spacing, one-inch margins, and a clear 12-point font.

Conclusion Questions 

1) What trend did you notice in your “Year versus CO2” graph?  What trend did you notice in your “Year versus Population” graph?

2) Looking at both of your graphs, what relationship did you notice between population and CO2 amount?
3) What do you think caused the dip in CO2 in the graph around the 1600s?  (Hint: This answer will require some Internet research. Be sure to cite the sources of any information you use.) 

4) What do you think caused the rapid rise in CO2 from 1980 – 2000 AD? 

5) Looking at your graphs, what correlation could you draw between population, CO2, and climate change?

Be sure to save your new Word document according to the example given below, and follow all directions for submitting your final assessment.

Example:
Earth_Science_Part2_U1L10_aka_conclusions_JohnSmith
Directions for Submitting Your Applied Knowledge Assessment:
For this Applied Knowledge Assessment, you will submit THREE documents for credit. When you have completed the assessment, save these documents with your name included in the file extension. Examples are provided for you below.

Example:

Earth_Science_Frozen_in_Time_graphPart1_JohnSmith




Earth_Science_Frozen_in_Time_graphPart2_JohnSmith




Earth_Science_Frozen_in_Time_conclusions_JohnSmith

After you have saved your documents, submit them to be graded for your Applied Knowledge Assessment.

