The Need for Ocean
Literacy in the Classroom
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ll life, including our own, is
dependent on the ocean.
The ocean covers almost three-quarters
of our planet, supplies most
of the freshwater, and
much of the atmospheric
oxygen. The ocean also
significantly influences
Earth’s climate by storing, transporting, and
releasing carbon, energy,
and water. The ocean
serves as a source of food,
jobs, and medicine. Understanding the ocean is
integral to comprehending
the planet on which we live.
More and more, our lives have
been affected by ocean-related
events—from disasters like Hurricane Katrina in the United States to
the devastating December 2004 tsunami in
the Paciﬁc—and concerns about global climate change.
Unfortunately, the United States educational system does not adequately include the concepts necessary for students, and thus the public at large, to
develop a coherent understanding of the importance
of the ocean to our daily lives—that its health and the
future welfare of humankind are intertwined. Society
is largely ocean illiterate and a basic understanding
of the key concepts needed for sound decision making on matters related to sustainability and the health
of humankind is lacking. The need for ocean literacy
has been recognized by at least two pivotal national
commissions, which call for the inclusion of ocean
concepts and topics in K–12 curricula and encourage
teaching and learning about the ocean by students of
all ages (U.S. Commission on Ocean Policy 2004; Pew
Oceans Commission 2003).

Fortunately, the problem of ocean
illiteracy has been recognized at
national, regional, and local levels. At present, a network of
approximately 100 members
of the ocean sciences and
education communities
(see Acknowledgments
at the end of this article)
are working together
to make understanding the ocean part of
the formal K–12 curriculum. The emergent
consensus among the
members of the group
has resulted in a definition of ocean literacy that
is supported by seven essential principles and forty-four
fundamental concepts to be taught
in school.

Part I:
An overview of
efforts to promote
ocean literacy
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What is ocean literacy?
The following lists the Ocean Literacy Essential
Principles identified by the group of scientists and
educators needed to promote both ocean literacy and
increased scientific knowledge:

1. The Earth has one big ocean with many features.
2. The ocean and life in the ocean shape the features
of the Earth.
3. The ocean is a major influence on weather
and climate.
4. The ocean makes the Earth habitable.
5. The ocean supports a great diversity of life
and ecosystems.
6. The ocean and humans are inextricably
interconnected.
7. The ocean is largely unexplored.

These Principles are intentionally broad and represent the “big ideas” that have been further developed into 44 Ocean Literacy Fundamental Concepts
that are analogous to the National Science Education
Standards (NSES) (NRC 1996). The Ocean Literacy
Essential Principles and Fundamental Concepts for
Grades K–12 have been aligned with the NSES and
this alignment shows both where a fundamental concept is a complete match and where an ocean literacy
concept could complete the content standard. (Note:
An alignment matrix of ocean concepts to the NSES is
available online at www.coexploration.org/oceanliteracy/
documents/OceanLitMatrix_10.05.xls). The purpose
of this alignment is not to add more content to the
existing standards, but instead provide an avenue for
teachers to address the existing standards with relevant
ocean examples. The alignment matrix shows that over
half of the NSES can be taught using ocean examples,
thus showing how the ocean can play a critical role in
the fulfillment of the NSES by educators.
The ultimate goal is to help students become ocean
literate. Ocean literacy is an understanding of the
ocean’s influence on humans and their influence on
the ocean. An ocean-literate person:
◆

◆

◆

Understands the Essential Principles and
Fundamental Concepts about the functioning
of the ocean;
Can communicate about the ocean in a meaningful way; and
Is able to make informed and responsible decisions regarding the ocean and its resources.

Teaching about the ocean
What ocean-related topics should be used to teach a
standard or benchmark? With so much in the curriculum how does a teacher determine what goes in
a lesson? How does a teacher create student interest?
What connections can be made? The NSES are written so that classroom teachers have leeway to choose
ocean-related examples and topics in their instruction
to build connections as they reach their students.
Content Standard C (The Interdependence of
Organisms) is a perfect example (NRC 1996, p. 186).
This standard requires students to learn how organisms both cooperate and compete in ecosystems, that
organisms have the capacity to produce populations
of infinite size but environments and resources are
finite, and that humans modify ecosystems. Ocean
Literacy Essential Principles 5 and 6 and the corresponding Fundamental Concepts are aligned with
this standard, directing student learning to ocean
habitats and ways humans affect the ocean.
When teaching Content Standard C, the teacher
could highlight Harmful Algal Blooms (HABs), a
topic that also addresses Essential Principles 5 and 6.
Focusing on HABs is a good way to engage students
because most of them have heard about HABs, red
tides, and Pfiesteria from the media; local shellfish
and finfish are a part of students’ diet; and trips to
the beach are not uncommon. While learning about
an ocean ecosystem, students will gain knowledge
that empowers them to make informed decisions
about their impacts on the environment.
In the activities on HABs found in Part II of this

FIGURE 1

Summary of the NSES and related Ocean Literacy Essential Principles and Fundamental
Concepts addressed by the student activities on HABs.
Standards or Essential Principles

Fundamental Concepts

9–12 NSES: Science as Inquiry Standard A

• Abilities necessary to do scientific inquiry
• Understandings about scientific inquiry

9–12 NSES: Life Science Standard C

• Interdependence of organisms
• Behavior of organisms

9–12 NSES: Science in Personal and Social Perspectives Standard F

• Environmental Quality
• Natural and human-induced hazards

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

Ocean Literacy Fundamental Concept 5f: Ocean habitats are
defined by environmental factors.

Ocean Literacy Essential Principle 6: The ocean and humans are
inextricably interconnected.

Ocean Literacy Fundamental Concept 6e: Humans affect the
ocean in a variety of ways.

Ocean Literacy Essential Principle 7: The ocean is largely
unexplored.

Ocean Literacy Fundamental Concept 7b: Exploration, inquiry, and
study are required to better understand ocean systems and processes.
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article on p. 48, students use online data to pose their
own theories about the relationships between dissolved oxygen, temperature, salinity, pH, and turbidity on algal growth. After students have grasped
these relationships, the discussion can then turn to
the manner in which humans affect the quality of
the water and the resulting effects on the HABs. The
NSES and Ocean Literacy Essential Principles and
Fundamental Concepts that are covered by this activity are summarized in Figure 1, page 45.

Making additional connections
The activities on HABs are just one way to infuse
ocean content and concepts into classroom teaching.
A number of other resources are available for
encouraging further learning about the ocean. The
following is a partial list of these resources.
◆

◆

◆

◆

◆
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The Bridge: The Sea Grant Ocean Sciences
Education Center (www.vims.edu/bridge).
This website is one of the best marine education resources available online and features
lesson plans, pages on ocean topics, and lists
of professional development and regional
resources. The resources are organized by
grade level and topic and have been reviewed
by educators.
The Centers for Ocean Sciences Education
Excellence (www.cosee.net). This network
of regional centers acts locally, regionally,
and nationally to promote the development
of effective partnerships between research
scientists and educators, disseminate effective ocean sciences programs, and promote
a vision of ocean education as a captivating,
interdisciplinary vehicle for creating a more
scientifically literate workforce and citizenry.
National Geographic website Oceans for Life
(www.ngsednet.org/oceans). This ocean-based
website includes lesson plans, news articles,
scientific keynotes, and other resources for
the classroom.
National Marine Educators Association
(NMEA) (www.marine-ed.org). This professional organization provides a platform for
those who are dedicated to teaching and
learning about the world of water to learn
and work together, and promote awareness,
appreciation, and conservation of our aquatic
environment.
National Oceanic and Atmospheric Administration (NOAA) website (www.education.
noaa.gov/tocean.html). The resources on this
site are designed for the teacher to use in the
classroom or as background reference mateThe Science Teacher

◆

rial. The site also contains information about
programs that provide training and other opportunities for educators.
National Ocean Sciences Bowl (www.nosb.
org) and the MATE ROV (remotely operated
vehicle) competition (www.marinetech.org/
rov_competition). These two academic competitions focus on ocean science and technology.

Taking the next steps
From the beginning of this effort to define ocean literacy
and align the ocean literacy concepts to the Standards, it
was clear that establishing a scope and sequence of the
Ocean Literacy Essential Principles and Fundamental
Concepts for Grades K–12 was one of the next steps
needed to make it easier for teachers to incorporate them
into their classroom. At the time this article was written,
a rough draft scope and sequence had been developed and
refinement of that document has been ongoing (updates
are available at www.oceanliteracy.net).
At the state level, signiﬁcant resources have been
committed in California and Michigan to improve environmental education for K–12 students. California
is currently poised to lead the nation in environmental
literacy after passing groundbreaking legislation that
requires schools to include a curriculum to support
environmental literacy. This new legislation mandates
the development of a uniﬁed strategy to bring education
about the environment into California’s primary and
secondary schools. California environmental literacy
law now requires:
◆

◆

◆

◆

◆

Development of education principles and
concepts for the environment;
Alignment of these principles and concepts to
California’s Academic Content Standards;
Development of a model K–12 environmental
education curriculum for California schools;
Incorporation of these principles and concepts
into criteria for textbook adoption in science,
history and social science, English and language arts, and mathematics; and
Alignment of the state’s diverse environmental education programs and supplemental
materials with the environmental principles
and concepts.

Seven million dollars is currently authorized for
development of the environmental literacy curricula.
This ambitious effort is just starting, beginning with
curriculum development scheduled for completion
in 2008–2009 (visit www.calepa.ca.gov/Education/EEI/
for more information).
The state of Michigan has also launched an impressive environmental education program (visit

www.ngsednet.org/michigan for more information). In
September 2003, Michigan announced the beginning
of a three-year project to develop an environmental
education curriculum for middle school. Michigan
has allocated $1 million to develop and disseminate
sound science-based supplementary environmental
curriculum materials for use by Michigan educators.
A highlight of Michigan’s initiative includes:
◆

◆

◆

◆

Development of teacher training materials for the following topics: Ecosystem and
Biodiversity, Land Use, Water Quality, Air
Quality and Energy Resources;
Provision for workshops to prepare a minimum of 60 teachers to become Teacher Trainers (Summers 2004 and 2005);
Coordination with other organizations such as
the JASON Project to publicize the units and
establish links among programs; and
Coordination of 150 one-and-a-half to threehour workshops to serve a minimum of 3,000
teachers (Fall 2005 through Fall 2006).

Discussions are currently underway to investigate
how the Ocean Literacy Essential Principles and
Fundamental Concepts can be included appropriately
in those states’ environmental education initiatives.
These are just a few examples demonstrating the variety of ways the Ocean Literacy Essential Principles and
Fundamental Concepts for Grades K–12 are beginning
to have an impact. The efforts described in this article
give new hope that signiﬁcant increases in the level of
public understanding about the ocean and its resources
are possible. However, we have only begun to scratch
the surface of what is needed to achieve an ocean literate society. While other audiences beyond K–12 students
must be reached through free-choice learning opportunities, inclusion of the ocean concepts and topics into
K–12 curricula and assessments will play a critical role
in increasing ocean literacy among today’s students and
tomorrow’s decision makers. ■
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Part II:
Ocean literacy
classroom
activities

A

s mentioned in the
previous article,
certain classroom
activities can help students learn about the ocean and
empower them to make informed
decisions about their impacts on the environment. One such activity focuses on harmful
algal blooms (HABs).
HABs occur when algae, which live in the sea and
form the base of the food web, produce toxic or harmful
effects on people, ﬁsh, shellﬁsh, marine mammals, and
birds. HABs have been reported in almost every U.S.
coastal state. The frequency, extent, and severity of HAB
events appear to be increasing. HABs are indicators to the
health of ecosystems and are of national concern. Many
coastal areas suffer from HAB events each year, threatening coastal ecosystems, impacting local and regional
economies, and endangering human health.
The objectives for the following HAB activities are:
◆
◆

◆

◆

◆

need to share their cartoons
with classmates to complete
the data table. This may be
done as a large group or by organizing students in smaller groups.
Activity 2, page 51 asks students
to explore the Maryland Department of
Natural Resources website (http://mddnr.chesapeakebay.net/newmontech/contmon/index.cfm) for archived
data and to print graphs. These graphs could be downloaded in advance to save class time if needed. There is a wealth
of information on the Maryland site.

Background information
Algal blooms vs. harmful algal blooms
Blooms of algae occur when conditions (light, temperature,
salinity, nutrient availability, low grazing) are favorable for
growth. Most algal blooms are beneﬁcial because algae are
the primary food source that supports marine life. However, some types of algae have certain characteristics that
make them harmful to other organisms (by toxins or other
means)—these are the species that make up HABs.

Deﬁne and describe HABs.
Identify and describe factors that contribute to
algal blooms.
Provide evidence of how algal
Additional websites on HABs.
blooms may be harmful.
◆ SouthEast Phytoplankton Monitoring Network (SEPMN): A volunteer-based monitoring
Formulate relationships benetwork that enables researchers to maintain and monitor an extended survey area
tween environmental impacts
throughout the year. Lessons, fact sheets, and data. www.chbr.noaa.gov/pmn/index.htm
and HABs.
◆ Harmful Algal Bloom Forecasting System: Information on HAB detection and forecasting
Identify methods to lessen
in the Gulf of Mexico. www.csc.noaa.gov/crs/habf
algal growth.
◆ The Bridge-In Full Bloom: Find out more about harmful algal blooms and their causes. www.vims.

In this article we include background information on HABs and
then present two activities. Activity
1, page 50, is designed to provide student background information on the
various species of algae involved in
HABs. Although two websites have
been listed for student use within the
activity, you may want to provide additional sites for students; other sites
are listed in this article. Students will
48
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edu/bridge/archive0402.html
◆ WHOI Harmful Algae Page: Photos and more information on the different types of harmful

algae. www.whoi.edu/redtide
◆ National Ocean Service: Harmful Algal Blooms. www.oceanservice.noaa.gov/topics/coasts/

hab/welcome.html
Ocean Service: Current research on HABs. www.hab.nos.noaa.gov
◆ Activities created by Bigelow Laboratory: In conjunction with the “Toxic and Harmful Algal
Bloom” website, this website will help students gain a better understanding of toxic and harmful
algal blooms. Each module consists of background content material and related Standards-based
activities. Each module is independent of the others; however, some background knowledge is
required to complete the lessons. www.bigelow.org/edhab/index.html
◆ National

HABs are a natural occurrence but their frequency of
occurrence and their geographic distribution seem to have
increased over the last several decades. The environmental
conditions that select for blooms of HAB species are complex (e.g., different HAB species have different optimal
growth conditions) and not completely understood. Some
human activities that may contribute to the increase in
HAB occurrence and distribution include: 1) increases in
nutrient loadings (which can change the natural nutrient
regime and select for HAB species, plus more nutrients
support more growth), 2) overﬁshing (which can decrease
the grazing pressure on HAB species), and 3) ballast water
discharge (which can transfer resting stages, or cysts, of
HAB species to new areas).

Red tides and other HABs
Red tides are caused by blooms of phytoplankton
species that have a reddish pigment. The main pigment
in photosynthetic phytoplankton is chlorophyll, but
different phytoplankton have different “accessory
pigments” that give them their unique colors. For
example, many dinoflagellates have the reddish pigment,
peridinin, and that is why some dinoflagellate blooms
give the water a reddish hue. Accessory pigments can
allow phytoplankton to use light at different wavelengths
and can even act to protect the cell from sun damage.
Note: Chlorophyll is easily measured and because all
photosynthetic phytoplankton contain chlorophyll,
oceanographers measure chlorophyll to find out how
much phytoplankton is in the water. You will often
see total phytoplankton biomass expressed in units of
chorophyll per volume of water.
Not all red tides are caused by the same species and
not all red tides are toxic. The red tides that occur in
New England and in Florida are caused by two different organisms, which are both toxic but produce different toxins. For information about a large New England
red tide event that occurred in 2005, closing shellﬁshing
areas for over two months and resulting in an estimated
$15 million in economic losses in Massachusetts alone, see
www.cop.noaa.gov/news/fs/ne_hab_200505.html. For more
information on Florida red tides, see www.ﬂoridamarine.
org/features/view_article.asp?id=24936.

Data sets for further investigations on HABs.
HAB Mapping System (HABMapS)
(www.csc.noaa.gov/crs/habf/habmaps.html# and www.ncddc.
noaa.gov/habsos/Mapping)
These interactive mapping tools can be used used to access
recent data on harmful algal blooms in the Gulf of Mexico and
on the environmental conditions that may affect the spread
of these blooms. This application provides access to displays
of models, remote sensing imagery and in-situ wind data. The

Not all HABs are red and some don’t even discolor the
water. Water discoloration depends on the HAB species
pigmentation. Also, some toxic algae can be dangerous
when they are not very abundant, so the water may not
appear discolored at all.

How are HABs harmful?
Some HAB species produce toxins. When shellﬁsh feed
on these algae, the algal toxins accumulate in their tissues and become poisonous to humans or animals that

Addressing the Standards.
9–12 NSES Standards: Science as Inquiry, Standard A
• Abilities necessary to do scientific inquiry
• Understandings about scientific inquiry
9–12 NSES Standards: Life Science, Standard C
• Biological evolution
• Interdependence of organisms
• Behavior of organisms
9–12 NSES Standards: Science in Personal and Social
Perspectives, Standard F
• Environmental Quality
• Natural and human-induced hazards
Standards as noted in the Ocean Literacy Essential Principles and
Fundamental Concepts (www.coexploration.org/oceanliteracy/
documents/OceanLitConcepts_10.11.05.pdf)
Essential Principle 5: The ocean supports a great diversity of
life and ecosystems.
a. Ocean life ranges in size from the smallest virus to the largest
animal that has lived on Earth, the blue whale.
b. Most life in the ocean exists as microbes.
f. Ocean habitats are defined by environmental factors.

Essential Principle 6: The ocean and humans are
inextricably interconnected.
a. The ocean affects every human life.
Essential Principle 7: The ocean is largely unexplored.
b. Exploration, inquiry and study are required to better understand
ocean systems and processes.

last site provides access to displays of models, remote sensing
imagery and in-situ wind data.

Harmful Algal Bloom Observing System (HABSOS)
(www.ncddc.noaa.gov/website/habsos_gom/viewer.htm)
This publicly available ArcIMS website does not contain actual
cell count values but does contain aggregate values. Take a look
at the site, browse the data for a particular date, and/or particular
values for chlorophyll, temperature, and salinity, and then look at
the imagery available for any particular day.
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consume them. A number of human illnesses are caused
by eating shellﬁsh contaminated with algal toxins. The
different types of poisonings are caused by different algae
that produce different toxins. Fortunately, commercially
available shellﬁsh are rigorously tested in the United
States to protect human health from these illnesses. There
are often severe economic impacts, however, from blooms
of these algae because the shellﬁsh and tourism industries

can suffer dramatic losses. For a list and description of the
shellﬁsh-poisoning syndromes, see www.whoi.edu/redtide/
illness/illness.html.
Toxins can be transferred and biomagniﬁed through the
marine food web as well. Toxic algae have caused deaths of
ﬁshes, whales, manatees, sea lions, dolphins, turtles, and birds.
Some HABs cause “hypoxia”—when oxygen becomes
depleted in the water. Some algal blooms cover such large

ACTIVITY 1

Identifying the culprits. (Activities 1 and 2 can also be found online at www.ngsednet.org/oceans.)
Focus question: What algae are involved with creating Harmful Algal Blooms (HABs)?
Objectives:
◆
◆
◆

Define and describe HABs
Identify and describe factors that contribute to algal blooms
Provide evidence of how algal blooms may be harmful

Supplies for Students:
◆
◆
◆

Internet connection
Paper
Colored pencils, markers, or crayons

Procedure:
1. Choose one of the following aspects of HABs:
◆ Brown tide
◆ Amnesic shellfish poisoning
◆ Diarrhetic shellfish poisoning
◆ Neurotoxic shellfish poisoning
◆ Paralytic shellfish poisoning
◆ Ciguatera fish poisoning
◆ Harmful cyanobacterial blooms
◆ Pfiesteria piscicida

2. Using the websites from Bigelow Laboratory (www.bigelow.org/hab)
and the SouthEast Plankton Monitoring Network (www.chbr.noaa.
gov/pmn/index.htm), prepare a cartoon strip. Include the following
information:
◆ What type(s) of organism(s) is (are) responsible?
◆ What are the observed ecological, economic, and social
impacts?
◆ What species are affected?
◆ What are possible causes?
◆ What can be done to reduce, eliminate, or manage this type
of HAB?
◆ A picture of the organism
3. Complete the "Identifying the culprits" data table (below) as your
cartoons are shared with one another.

Identifying the culprits.
Brown tide

Amnesic
shellfish
poisoning

Type of
organism
responsible
Ecological,
economic, and
social impacts
Species
affected
Possible
causes
What can be
done?
Picture of
organism
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Diarrhetic
shellfish
poisoning

Neurotoxic
shellfish
poisoning

Paralytic
shellfish
poisoning

Harmful
Ciguatera fish Cyanobacterial
poisoning
blooms

Pfiesteria
piscicida

areas, that when they decay, they consume the oxygen in
the water, which can suffocate ﬁsh and other organisms.
(Note: When algae bloom, they grow fast—you will see
high oxygen in the surface during the day because photosynthesis is greater than respiration, but lower oxygen at
night because the organisms are only respiring.)
Some HABs block sunlight to other plants. When
blooms are so large that you can see them, they are pre-

venting sunlight from penetrating very far into the water
column. Low light can prevent growth of other plants,
such as sea grasses that provide critical nursery habitat for
ﬁshes and are also important for stabilizing coastal erosion.
Some HAB species clog or damage the gills of ﬁshes and
other animals that feed on them. Some phytoplankton have
spiny structures which can lodge in ﬁsh gill tissues, causing
irritation, overproduction of mucous, and eventual death. ■

ACTIVITY 2

Factors contributing to Harmful Algal Blooms (HABs).
Focus question: What environmental factors contribute to the rise or decline of HABs?
Objectives:
◆
◆

Formulate relationships between environmental impacts and HABs.
Identify methods to lessen algal growth.

Supplies for students:
◆

Internet connection

Procedure:

GRAPHS PROVIDED COURTESY OF THE
MARYLAND DEPARTMENT OF NATURAL
RESOURCES—WWW.DNR .MARYLAND.GOV

Part 1
1. Go to Maryland’s Department of Natural Resources (MDNR) continuous program monitoring website at http://mddnr.chesapeakebay.net/
newmontech/contmon/index.cfm. Here you will find background information about why the department monitors water quality. This page
will lead you to current and archived data. You may want to explore a bit before moving on.
2. Under the “More Info” box, is a button that will take you to “archived results.” Click on that link. Again you will find a brief description as to
what kinds of data can be found here and why they are important.
3. The data are archived according to year; choose the “2005 all stations” link.
4. Here you can select the station from which you want to see data. You may want to look at a map to identify the locations where these data
are being collected (http://mddnr.chesapeakebay.net/eyesonthebay/index.cfm). Using the scroll-down menu, choose the Patuxent River-Jug
Bay location, then click on “Get Data Range.”
5. You want to see the data for all of 2005, so click on the “See All 2005 Data for Patuxent River-Jug Bay” button.
6. Scroll down to the “2005 Dissolved Oxygen (DO) Concentration” graph (below left). Print this graph. Under this graph are buttons that will lead
you to other water quality data for this same time period. Click on the “Total Chlorophyll” button and print out that graph (below right).
2005 DO Concentration
2005 Chlorophyll

7. Look at the total chlorophyll and dissolved oxygen graphs you printed from “Patuxent River-Jug Bay for 2005.” What similarities do you find between
the two graphs? What differences do you notice? Why might chlorophyll and dissolved oxygen be indicators of algal blooms?
8. The buttons below the graph hint that there might be other water quality parameters that may play a role in the increase or decrease of total
chlorophyll. Looking at these buttons, complete the data table on the top of the next page. How do you think each of these would affect the
total chlorophyll? What is the rationale you used to determine their impacts?

September
2006
September
2006

51
51

Impact of water quality on total chlorophyll (Patuxent River-Jug Bay, 2005).
DO concentration

DO saturation

Salinity

Temperature

pH

Turbidity

Total chlorophyll
change (increase,
decrease, no effect)
Supporting
evidence for
conclusions
9. Print out the graphs for each of the parameters listed and discussed above. Looking at these graphs, draw conclusions about the relationships
between the various types of water quality data and the total chlorophyll. Do these graphs verify your thoughts above? Make any additions
or deletions to the above data table as needed. One example: Temperature (again from website):

°F

2005 Water Temperature

Part 2

Date
10. Go to Maryland’s Department of Natural Resources (MDNR) monitoring stories and highlights website at http://mddnr.chesapeakebay.net/
hab/news_100505.cfm. Click on the “Corsica River Fish Kill” link. Here you will find some background information about a fish kill that was
linked to a Harmful Algal Bloom as well as data that will support this connection.
11. In the Algal Bloom activity, you were asked to compare DO and total chlorophyll graphs looking for a relationship between the two. What was
the relationship you discovered? Looking at the DO and total chlorophyll graphs for the Corsica River, do you see this same relationship?
12. What conclusions can you draw about the relationships between total chlorophyll and salinity, temperature, and turbidity?

Impact of water quality on total chlorophyll (Corsica River, 2005)
DO concentration

Salinity

Temperature

Turbidity

Total chlorophyll change
(increase, decrease, no effect)
Supporting evidence for
conclusions

Questions:
1. Why can total chlorophyll be used as a measurement of the amount of phytoplankton in an area?
2. What is the relationship between total chlorophyll and dissolved oxygen?
3. Are all algal blooms harmful? What makes one
52 harmful and not another?

Applications:
1. Using data from another station, demonstrate the relationship between dissolved oxygen and total chlorophyll. Hint: You will need to start
back at number 3 of the procedure and locate the two graphs needed to make this correlation.
2. Using data from another station, demonstrate the relationship between temperature, salinity, pH, turbidity, and total chlorophyll. Hint: You
will need to start back at number 3 of the procedure and locate the graphs needed to make this correlation.
3. What impacts would a river or stream have on the water quality of a coastal area? What impacts might you then see on the total
chlorophyll?
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