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Graphing Oceanographic Data 
Grade Level:  grades 9-12 

Lesson Summary:  Students will review graphing and data interpretation using commonly collected 
physical oceanographic data. 

Lesson Duration:  one 50-minute class period 

Learning Objectives: 

• Students will understand the types of physical data that are commonly collected onboard 
oceanographic cruises. 

• Students will be able to graph oceanographic data. 
• Students will be able to accurately interpret graphs of oceanographic data. 

 

Content Standards: 

• Ocean Literacy Principles 
o Essential Principle 5: The ocean supports a great diversity of life and ecosystems. 

• National Science Education Standards 
o Content Standard (C): Life Science: Interdependence of organisms. 

• California State Science Content Standards 
o Earth Science Standard 5d: Students know properties of ocean water, such as temperature 

and salinity, can be used to explain the layered structure of the oceans, the generation of 
horizontal and vertical ocean currents, and the geographic distribution of marine organisms. 

o Investigation and Experimentation 1d: Formulate explanations by using logic and evidence. 
 
Cruise Information: 
This lesson was created as part of the Cal-Echoes cruise and the Scripps Classroom Connection GK-12 
program.  The Cal-Echoes cruise was a student led research cruise that collected scientific data from the 
Santa Barbara Basin during the Fall of 2010.  The cruise participants included 25 scientists and 10 
educators as well as 23 crew members.  The scientific goals of the cruise were to gain a better 
understanding of the coastal marine ecosystem of the Santa Barbara Basin, to attempt to understand the 
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history of the ecosystem in order to better understand why the ocean looks the way that it does today, and 
to better understand the connections between the ecosystem, its organisms, and the humans who live and 
use the coast and its resources.  The cruise also had a strong educational component, which aimed to 
bring the experience and the science of the cruise to students and teachers.  Additional lesson plans, 
activities, and videos were created and are available at http://calechoes.wordpress.com/. 
 
Author:  Alison Cawood, Scripps GK-12 Fellow, Mission Bay High School, San Diego, CA 
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TEACHER Instructions 

Background:  CalCOFI is a long term sampling program that makes quarterly cruises off of the 
southern California coast.  CalCOFI data is publicly available and accessible.  This data set gives 
students the opportunity to practice graphing data.  Also, because oceanographic plots are often 
“upside-down” (X axis at the top), it is not necessarily intuitive for students to graph this type of data. 

There are several types of data for students to work with in this exercise.  Depth is presented in meters 
with 0 representing the surface and higher numbers indicating deeper measurements.  Temperature is 
expressed in degrees Celsius.  Salinity is expressed in practical salinity units (PSU).  This is because 
salinity represents grams of salt per kilogram of solution (parts per thousand), and this means that 
salinity is actually a unit-less quantity.  Oxygen (O2 in the data) is expressed in milliliter of oxygen per 
liter of water.  Nitrate (NO3 in the data) is expressed in micromoles per liter of water.  Nitrate is 
important because it is generally the nutrient that limits plant growth in the ocean.  Chlorophyll (Chl a in 
the data) is expressed as milligrams of chlorophyll per cubic meter of water. 

 

Materials: Worksheets; Graph paper 
 

Instructional Strategies/5 E model: 

Engage:  Have students answer the Pre-Activity questions and share their answers with a partner and 
then discuss the answers as a class. 

Explore:  Students graph one kind of data (temperature, salinity, oxygen, nitrate, or chlorophyll) 
versus depth for the onshore station (station 60) and the offshore station (station 100). 

Explain:  All students who graphed the same kind of data should get into a group.  Allow the groups to 
discuss their graphs and answer the questions in the Data section of the worksheet.  Have each group 
share their findings with the class. 

Elaborate:  As a class, work to find relationships among the various graphs/data sets.  See if maxima 
in one variable line up with maxima from other variables.  Look for patterns that occur onshore and 
offshore. 

Evaluate:  Have the students graph and analyze CalCOFI data from the same cruise stations, but 
from a different year.  Have them compare their graphs from class to the data from a different year and 
interpret the changes from one year to another. 
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Answer Key: 

Pre-Activity Questions 

1. What kinds of data do you think it is important for oceanographers to collect? 
Correct answers may include: temperature, salinity, pH, nutrients, phytoplankton species and 
abundances, zooplankton species and abundances, fish species and abundances, oxygen 

2. How do you think that graphing oceanographic data might be different from graphing other types of 
data? 
Correct answers may include:  going down instead of up from sea level 

Data 

1. What could scientists learn from looking at this data? 
• Temperature: how temp changes with depth and from on shore to off; might determine what 

organisms can live there; can tell you something about where the water came from 
• Salinity:  how salinity changes with depth and from on shore to offshore; might determine 

what organisms can live in given locations; can tell you something about where the water 
came from 

• Oxygen: how many plants are found there (producing oxygen); how many animals that 
water can support 

• Nitrate: how much nutrients are available to plants; indication of where the water came from 
• Chlorophyll: abundance of phytoplankton; how many organisms of higher trophic levels the 

area can support 
 

2. Describe how your variable changes from the surface to depth at Station 60. (same for Question 4) 
This should just be a description of the graph (maxima, general shape, etc.). 

 
Graphs 

 Examples of correct graphs on following page. 

 

Additional Resources: 

• Cal Echoes Research Cruise  http://calechoes.ucsd.edu 

• Lists of oceanographic data http://www.nodc.noaa.gov/ 
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• CalCOFI data sets and information http://www.calcofi.org/ 

• CCE LTER website and data http://www.lternet.edu/sites/cce/ 

• Oceanographic sampling equipment http://www.whoi.edu/page.do?pid=8125 

• Scripps Classroom Connection GK-12 program with earth, environmental, and marine science 
lesson plans http://earthref.org/SCC/ 
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STUDENT Instructions	  

Graphing Oceanographic Data 
Name: 

Introduction: In order to compare data from different places, scientists often use graphs.  Today you are 
going to graph data from the California Current.  The data was collected in October of 2008 from a point 
near the Santa Barbara Basin. 

Vocabulary 

Discrete Variable – variable that cannot take on any value within the limits of the variable 
Continuous Variable – variable that can take on any value within the limits of the variable 
 

Pre-Activity Questions 

1. What kinds of data do you think are important for oceanographers to collect? 
 

 

 

2. How do you think that graphing oceanographic data might be different from graphing other 
types of data? 

 

 

 

Procedure 

1. Your instructor will assign you to graph one type of data (temperature, salinity, oxygen, nitrate, or 

chlorophyll). 
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2. Use graph paper to make two plots of your variable versus depth for station 60 (near shore) and 

station 100 (off shore). 

3. Look for patterns in your graph. 

4. When you instructor tells you to, get into a group with the other people who graphed your variable. 

5. As a group, answer the questions in the Data section of the worksheet. 

6. Summarize your findings (you will present them to the class). 

 

CalCOFI Data for Graphing 

Data from October 2008 CalCOFI cruise Line 80 Station 60 

Depth (m) Temperature (C) Salinity (PSU) O2 (ml/L) NO3 (µM/L) Chl a (mg/m³)  

0 15.19 33.384 6.02 0.4 1.34  

10 15.19 33.387 6.05 0.4 1.62  

20 15.1 33.398 5.99 1 1.66  

30 14.32 33.384 5.95 2.6 1.57  

40 13.67 33.4 5.75 4.4 1.2  

50 13.08 33.402 5.32 7.5 0.5  

70 11.07 33.313 4.82 13.9 0.13  

100 10.41 33.639 4 19.5 0.08  

120 9.66 33.773 3.38 23.5 0.03  

150 9.2 33.911 2.91 25.8 0.02  

200 8.33 34.003 2.56 28 0  

250 7.87 34.057 2 31.2 0  
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300 7.2 34.08 1.54 34.1 0  

400 6.63 34.213 0.73 37.6 0  

500 6.02 34.272 0.37 39.4 0  

       

       

       

       

       

       

CalCOFI Data for Graphing 

Data from October 2008 CalCOFI cruise Line 80 Station 100 

Depth (m) Temperature (C) Salinity (PSU) O2 (ml/L) NO3 (µM/L) Chl a (mg/m³)  

0 17.49 33.227 5.58 0 0.1  

10 17.46 33.224 5.58 0 0.1  

20 17.45 33.226 5.59 0 0.1  

30 17.46 33.225 5.63 0 0.1  

50 16.51 33.116 5.73 0 0.4  

100 11.93 32.978 5.71 3.9 0.1  

200 9.13 33.838 3.3 24.5 0  

300 7.63 34.048 1.86 32.1 0  

400 6.5 34.096 1.16 37.5 0  

500 5.79 34.173 0.65 40.1 0  
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Data Questions:  

1. What could scientists learn from looking at this data? 
 

 

 

2. Describe how your variable changes from the surface to depth at Station 60. 
 

 

 

3. Give an explanation for the changes that you described in Question 2. 
 

 

 

4. Describe how your variable changes from the surface to depth at Station 100. 
 
 
 
 
 
5. Give an explanation for the changes that you described in Question 4. 
 

 

 

6. Compare and contrast your answers for Questions 2 and 4.  Give an explanation for any 
differences that you see. 

 

 


