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CURRENT LOG – The state of Georgia has many institutions involved in various levels of marine education and many of them are

highlighted in this issue.

A land- and sea-grant institution, the University of Georgia has a tri-partite mission of teaching, research, and service. While the Office
of Public Service and Outreach at the University of Georgia is primarily focused on the service mission of the organization, advancing
this mission is critically dependent on the research and education conducted within this institution.
This issue of Current: The Journal of Marine Education demonstrates the critical links between these missions. Marine Extension and
Georgia Sea Grant, a unit within public service and outreach at the University of Georgia, was instrumental in pulling together this
issue of Current and was involved in most of the efforts presented within it. However, almost every article includes co-authors and links
to individuals with primarily research or teaching missions.
These articles demonstrate how engaging communities and using current research helps to solve contemporary problems and create
effective educational programs. Successful marine education programs are dependent on collaborative work, such as bringing together
policy managers, scientists, extension specialists, and commercial shrimpers to manage issues related to Black Gill in shrimp or
implementing citizen science programs to address water quality concerns.
I would like to thank Dr. Mare Timmons for proposing and organizing this issue of Current: The Journal of Marine Education. In
addition to highlighting ongoing efforts in Georgia, Dr. Timmons created opportunities for many of her peers to demonstrate their
programs through this scholarship. Most importantly, I hope that many of you will generate new ideas and methods for improving your
education programs. I hope you enjoy it.
Sincerely,
Dr. Jennifer L. Frum
Vice President for Public Service and Outreach at the University of Georgia
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The Mystery of Black Gill: Shrimpers in the South
Atlantic Face Off with a Cryptic Parasite
BY JILL M. GAMBILL, ALLISON E. DOYLE, RICHARD F. LEE, PH.D., PATRICK J. GEER, ANNA N. WALKER, PH.D.,
LINDSEY G. PARKER, PH.D., AND MARC E. FRISCHER, PH.D.

ABSTRACT
In the Southeast United States, an unidentified parasite
is infecting shrimp and presenting new challenges for an
already struggling industry. Emerging research in Georgia
is investigating the resulting condition, known as Black
Gill, to better understand this newest threat to the state’s
most valuable commercial fishery. Researchers, shrimpers,
extension agents, and fishery managers are working
collaboratively to gather baseline data on where, when, and
how frequently Black Gill is occurring, as well as partnering
to determine its epidemiology, dispersal, and possible
intervention strategies.
Savannah, Ga. – In 2013, after years of intense competition
from lower priced imports and financial pressures stemming
from the rising cost of fuel and insurance, Georgia shrimpers
were poised for a comeback as they looked forward to a
profitable year. Shrimp prices had tripled, as a consequence
of a bacterial disease infecting the supply of farmed shrimp
from Asia (Loc et al. 2013).
Georgia shrimpers took to the water with high expectations,
but soon realized that something was wrong. Far fewer shrimp
were coming up in their nets, and a much higher than normal
proportion that were caught exhibited a strange darkening
of their gills, caused by a parasite and commonly known as
Black Gill. At its peak in September 2013, shrimpers reported
a prevalence of Black Gill in nearly all shrimp, though state
monitoring observed an occurrence rate of 38.68 percent
(DNR 2013). The autumn white shrimp fishery reported
an 80 percent drop in volume compared to the five-year
average (Deal 2014).
Shrimpers contacted the Georgia Department of Natural
Resources (DNR), University of Georgia (UGA) Marine
Extension experts, and coastal scientists for help in
understanding the decline. Working together, researchers
from Georgia and South Carolina have partnered with
shrimpers, extension agents, and fishery managers, taking
their investigation onto shrimp boats and into scientific
laboratories.

2

Figure 1. A Georgia white shrimp displays symptoms of the
Black Gill condition around its gills. Courtesy of Rachael
Randall and Chelsea Parrish, 2015

A LANDMARK YEAR
Commercial food shrimp landings in 2013 were the lowest
in recent history. Over the course of the year, shrimpers
harvested 1.3 million pounds, down approximately 50 percent
compared to the previous decadal average of 2.5 million
pounds (DNR 2015). In Georgia, commercial food shrimp
consist of two species, brown shrimp (Farfantepenaeus
aztecus) and white shrimp (Litopenaeus setiferus) (Geer et
al. 2014).
While increased rates of Black Gill likely contributed to the
disastrous 2013 season, significantly higher rainfall and river
discharge in the spring of 2013 also likely contributed to the
fishery failure (Deal 2014). We speculate that abnormally
high amounts of river discharge disrupted the movement of
post-larval shrimp as they returned to their estuary nursery
grounds, blocking an important development stage in the
shrimp life cycle (see Figure 2 on page 3).
In February 2014, the state of Georgia requested a federal
determination, from the Department of Commerce through
the NOAA National Marine Fisheries Service, of a commercial
fishery failure, citing a fishery resource disaster (Deal 2014).
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Figure 2. The life history of shrimp involves a migration of adults offshore where fertilized eggs are released and develop. Larval shrimp
return to the productive estuary where they grow and mature. Black Gill or other environmental conditions could disrupt the complicated developmental life cycle. Figure adapted and courtesy of Marc Frischer and Anna Boyette after Baliey-Brock and Moss, 1992
The determination will afford shrimpers and small businesses
affected by the failure eligibility for economic assistance and
federal resources through congressional appropriations and
small business loans. The successful acquisition of any funds
is dependent on congressional support through Georgia
representatives.

THE DECLINE IN SHRIMP LANDINGS
While the 2013 shrimping season brought severe reductions
in revenue and landings, catching many shrimpers and their
customers off guard, there was more to the story. This decline
was part of a long-term trend involving factors other than a
reduction in the quantity of shrimp off coastal Georgia.
In 1979, Georgia’s shrimping industry was thriving, valued at
more than $25 million (DNR 2012). By 2013, its value had
dropped to roughly $5.8 million, primarily due to having less
shrimpers out on the water, causing a reduction in overall efforts
to catch shrimp (DNR 2015). For example, there were 1,471
commercial trawling licenses issued in Georgia in 1979. As of
last year, this number had plummeted to only 253 (DNR 2014).
According to Geer and Roberson in their recent review of the
history of the Georgia shrimp fishery and management program,
a major decline in trawling licenses occurred in the early 1980s,
when the DNR Commissioner began limiting shrimp trawling in
the sounds and estuaries (Geer et al. 2014). This decision was

made to protect the sounds as nursery areas for all species, but
affected the smaller trawl vessels (the “mosquito fleet” of boats
less than 30 feet in length) disproportionately. However, other
economic factors have contributed to the reduction, including
loss of infrastructure, aging vessels, rising fuel, and increased
labor costs. The average age of Georgia’s shrimping fleet is over
50 years old, demanding a higher investment in maintenance
as the fleet ages.
Another reason for the decline in local shrimping since 1979
includes foreign imports driving down the cost of shrimp.
Rising operating costs, coupled with an increase in cheaper,
imported shrimp, have forced many shrimpers to leave the
industry.
Ironically, throughout this period, shrimp in Georgia waters were
bountiful. Using improved trawling equipment and techniques,
shrimpers were actually catching more shrimp per voyage. Yet
with the market driving the cost of shrimp down, these larger
catches did not translate into greater profit. Many shrimpers
went out of business.

A RESEARCH PUZZLE
From its economic and cultural impacts, to the simple scenic
value of shrimp boats dotting the horizon, shrimping is part
of Georgia’s fabric. When shrimpers approached resource
managers, extension agents, and coastal scientists with Black

3
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Figure 3. Author Pat Geer separates shrimp from bycatch during a trawl to monitor for Black Gill in Georgia shrimp. Courtesy of
Mike Sullivan, 2014
Gill, yet another challenge for the struggling shrimpers, they
were met with multiagency cooperation and support.
Initial investigations have discovered startling new information
about the causes and effects of Black Gill, while many more
questions related to its epidemiology, including long-term
impact on the fishery remain.

What is causing Black Gill in Georgia shrimp?
Research has revealed that Black Gill in Georgia shrimp is
caused by a ciliate, a one-celled protozoan animal (Corliss
1979). Ciliates are common wherever there is water (such
as oceans, lakes, and rivers) and are important members of
coastal ecosystems. However, only a small fraction of ciliate
diversity has been described. Recent estimates suggest that
ciliate diversity is at least an order of magnitude higher than
has been currently described (Foissner 2006). Sequencing
the 18S rRNA gene, the ciliate that is causing Black Gill in
shrimp has been tentatively identified as a species closely
related to another ciliate (Hyalophysa chattoni) commonly
found in shrimp and other crustaceans. Other studies based
on electron microscopy studies have not confirmed this
identification (Frischer and Walters et al. 2015).

4

Figure 4. Author Marc Frischer and graduate student Ashleigh
Price collect water and water quality data to investigate possible
connections between Black Gill and water quality onboard the
RV Savannah. Courtesy of Mike Sullivan, 2014
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In cases of Black Gill, the ciliate invades the shrimp and
can cause gill tissue to die. The presence of the invading
ciliate stimulates an immune response in the shrimp. The
darkened gills result from melanin production, a component
of the shrimp’s immune response. A dark protective layer of
melanin forms around the ciliate on the gill tissue, possibly
attempting to minimize the amount of tissue damage from
the ciliate (Sönderhäll et al. 1992).

Where is Black Gill occurring?
Cases of Black Gill in shrimp have been identified along the U.S.
eastern coast from Virginia to Florida (see Figure 5) (Frischer
and Bulski et al. 2015). Black Gill appears to impact shrimp
off Georgia and South Carolina most severely. Comparative
testing indicates that a single species of ciliate is the infecting
organism in all of these cases (see Figure 6).

When is Black Gill prevalent?
Shrimpers have reported seeing blackened gills on shrimp for
years with increasing frequency. It was first officially detected
by the Georgia Department of Natural Resources off the
coast of Cumberland Island in 1996 (DNR 2013). There was
variability in its prevalence, with active seasonal rates (August
to December) in shrimp sampled by DNR ranging from zero
detected in 1997, 1998, and 2001 to 45.7 percent detected in
2014 (Geer 2015). Many shrimpers perceive the rates of Black
Gill that they observe at sea much higher than those reported
by DNR. The University of Georgia Marine Extension is working
with shrimpers to collect data on their trawls, training shrimpers
to use unbiased sampling methods, and reporting styles in an
effort to obtain a reliable, robust data set for statistical analysis.
While no clear trend has readily emerged related to the
prevalence of Black Gill, a seasonal cycle has been detected
(DNR 2013). The first reports of Black Gill typically occur in
August, and peak in September and October, when many
shrimp sampled by DNR have visible signs of the condition.
Observed cases then decline to near zero by December. Higher
sensitivity molecular and microscopy-based tests indicate that
the Black Gill ciliate is generally present in shrimp from May
through February (Frischer and Bulski et al. 2015). It is unclear
where this ciliate originates, and why it is not detected March
through May. Identifying the life cycle of Black Gill, including
the vectors for transmission throughout shrimp stocks, is a key
question. Answering this question may lead to new strategies
for reducing transmission in the future. The variables affecting
the prevalence and fluctuations of Black Gill are complex and
not well understood.

Figure 5. Documented range of Black Gill in shrimp in southeastern coastal waters. Stars indicate location where the highest
prevalence has been observed. Courtesy of Marc Frischer, 2015

How does Black Gill spread?
One of the most surprising findings has been the discovery
that nearly all shrimp are infected by this ciliate during the
late summer and fall period (Frischer and Bulski et al. 2015).
It is not understood why some shrimp carrying the ciliate
develop Black Gill and some do not. It is possible that the

Figure 6. Samples from shrimp collected in Georgia, South
Carolina, and North Carolina indicate that the same ciliate is
causing Black Gill throughout the region. Courtesy of Anna
Walker, MD, Mercer University School of Medicine, 2015

5
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quantity of ciliates infecting a single shrimp may determine
if infection is visually displayed as Black Gill. The discovery
that all shrimp likely contain the ciliate has impacted laboratory
tests significantly, as the control group in these experiments
(the “healthy” shrimp) may not actually be free of the parasite.
Our studies have shown that the suspected ciliate becomes
free swimming after a shrimp molts. Many shrimpers wonder
whether common practices such as “heading” (removing the
shrimp’s head) at sea has caused Black Gill to spread. They
posit that when the shrimp is headed or molts, the ciliate is not
being nourished and, therefore, becomes a free-swimming
agent to travel to another shrimp (Liguori). If the ciliate is the
type that scientists have initially identified as the perpetrator,
this could be true, (i.e. that particular ciliate typically becomes
free-form when the shrimp molts, swimming to a new host
and infecting the new shrimp) (Landers 2004).
Our ongoing studies have conclusively demonstrated that Black
Gill can be spread when one shrimp eats the head of another
shrimp that had Black Gill. Studies are currently underway using
uninfected shrimp that were collected in the early spring and
held in high health quarantine facilities to further investigate
ciliate transmission. Because of the rate of transmission of
Black Gill appearing in late summer, it is likely that whatever
the mechanism, the condition spreads efficiently. Studies are
also underway to investigate the mortality of shrimp stocks,
seasonal and temporal correlations of the Black Gill season,
and whether there is secondary mortality or morbidity events
due to predation. Answers to these questions will be useful for
predicting and attempting to manage Black Gill.

Is Black Gill harmful?
Black Gill is not harmful to humans, and shrimp displaying
Black Gill are safe to eat (DNR 2013).
Black Gill may not kill shrimp directly but rather compromise
individuals, making shrimp more vulnerable to predators and
environmental pressures. For example, Black Gill may cause
an increased number of molting events, which shrimp may be
employing to remove a damaged gill. Molting is energetically
taxing, detracting resources from growing, reproducing, and
evading predators. Shrimp visibly impacted by Black Gill
exhaust more quickly and have lower endurance compared
with shrimp without visibly darken gills (Frede et al. 2015).
This also could increase their chances of being captured
by predators. Thus, Black Gill may indirectly affect shrimp
mortality rates.

What can be done to stop it?
Additional field research and laboratory experiments, new
testing methods, and ongoing collaboration with natural
resource managers and shrimpers will help to better
understand this issue. Many questions remain, with much on

6

the line in terms of economic impacts for shrimpers who rely
on this resource for their livelihoods.
Despite the threat that Black Gill poses to the shrimping
fishery, dedicated funding by state and federal fisheries
programs has been minimal. Scientists investigating Black Gill
in Georgia have thus far found 195 different parasites in shrimp
collected for study, although the only parasite that appears
to harm shrimp health is the ciliate responsible for Black Gill.
However, shifting environmental conditions could affect the
ability of shrimp to defend against or co-exist with these other
organisms. Surveillance and further research would increase
the ability of scientists and managers to quickly respond to
threats and mitigate their damage to fisheries. It would also
allow the shrimping industry to adjust their business model
and fishing practices accordingly.
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CLASSROOM ACTIVITY – THE IMPORTANCE OF DATA
Imagine that you are a scientist and have been asked to
investigate Black Gill, determining its cause, whether it is
harmful to shrimp or people, and whether anything can be
done to prevent it.
One of your biggest tools in approaching these questions will
be data. For example, if Black Gill was at its worst in 2014, why
might that be? What other circumstances could be contributing
to its prevalence in peak years? Why does it flare up in certain
months of the year?

Encourage students to conduct research online to learn about
their role, so that they can better understand the different
perspectives involved. As a class, discuss strategies for
approaching the problem of Black Gill. Let us know what ideas
or solutions your class comes up with! We will feature your
ideas on the Georgia Sea Grant website.
Watch this video for more background.

However, what if your data starting point is false? The data that
you are using to launch these other questions might give an
incomplete story. Shrimpers and the Georgia Department of
Natural Resources have different perspectives on the rates of
Black Gill and its causes. GA-DNR’s rate comes from fisheries
surveys conducted on a monthly basis. This can lead to gaps
in the data set. Shrimpers are out on the water much more
frequently, but are relying on personal observation. This can
be subjective and inconsistent.
Divide students into groups and assign each group a role:
shrimpers, resource managers, restaurant owners, consumers,
and scientists. Have students watch the “Black Gill in Georgia
Shrimp” video, and then discuss how a person in their assigned
role might feel about this issue. For example, as a scientist,
who would you believe and why in regard to how widespread
Black Gill is? How will you confirm which observations are
correct?

ADVERTISE in Current!
Current: The Journal of Marine Education is the only professional, peer-reviewed digital
and printed journal for marine educators at all levels. Promote your organization’s products,
programs, books, new media, and other resources by advertising in Current, the journal of the
National Marine Educators Association (NMEA). Share your group’s message with a targeted,
niche audience of marine educators across the country and overseas.
To learn more about advertising in Current, please visit our ad rates sheet or contact the editors at
current@natlmarineed.org for more details.
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Catch the Funding Wave: Grant Writing
for Science Teachers
BY BRUCE SLIGER, ED.D.

Have you considered grant writing to help you fund special
science projects or programs?
There are numerous projects or programs that a science
teacher and other educators (i.e., those who work in zoos,
aquaria, and nonprofits) can fund through grant writing. For
example, how about a grant to fund a science camp for your
students during the summer? Or, a grant to develop a program
in your school to promote student interest in science? How
about a grant to fund a science field trip? You are only limited
by your imagination. Knowing how to write a grant proposal is
critical to your success.
Think of grant writing as a process with generally accepted
steps or procedures. I say “generally accepted” because there
is no single way of obtaining a grant, yet there are common
practices or approaches utilized by most grant writers.
This article will help you with an important aspect of successful
grant writing: developing a solid grant proposal. There are 12
components to address in writing a winning grant proposal.
Think about each component as a piece of a puzzle. When

1.
2.
3.
4.
5.
6.
7.

8.
9.
10.
11.
12.
13.

Cover Letter
Title Page
Table of Contents
Abstract (Executive Summary)
Background on the Classroom, School, District,
and/or University
Needs Statement
Program/Project Description
a. Goal(s)
b. Outcome(s)
Objectives
Activities
Timeline
Evaluation
Budget
Appendix

Figure 2. Components of an Effective Grant Proposal. Courtesy
of Mare Timmons

Figure 1. Dr. Sliger sharing his expertise with teachers to boost their grant writing skills! Courtesy of Mare Timmons
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you put all the pieces together properly you will give the funder
(foundations, corporations, state and local governments, and
wealthy individuals) a complete picture of your project or
program. Funders need a well-thought-out grant proposal so
they can make a decision on who will receive funding. Listed
below are the components (pieces of the puzzle) of a grant
proposal. Each component has a job to do in the grant proposal.

1. COVER LETTER
The cover letter should include a concise overview of the
proposal, not to exceed two pages. State in the cover letter
why you are approaching this particular funder, something like,
“My research suggested that your foundation might consider
supporting our project.” Include the total amount of your
request in the cover letter. Always send your cover letter to the
attention of a specific person. Include a brief description of
your school, school district, or university (the funder needs to
know a little about you and your organization). Finally, include
a brief overview of your project or program (main points of
your project and any innovative aspects).

2. TITLE PAGE
The title page of your grant proposal should include the
title of the proposal (come up with a catchy title for your
program/project). Include the name of your school, the
address and phone number (and school website), and the
project director’s name (the name of the person who is going
to oversee the grant). Also include the name and address of
the funding agency you are sending the proposal to.

3. TABLE OF CONTENTS
Include a table of contents after the title page. Have each grant
component listed with the appropriate page number. We want
the funder to easily find information on your grant project.

4. ABSTRACT (EXECUTIVE SUMMARY)
The abstract should give the reviewer a good description of
the proposed project. It should be clear, concise, and catch
the interest of the reader. It should explain the purpose and
outcomes of the project. The abstract should usually be no
longer than one page in length. If you have done a good job on
the abstract, the reviewer will have a clear idea of the need for
the project, how you will address the need, and the benefits
derived from the project.
I suggest that after writing the abstract, put it aside for two
or three days. Go back and reread it. A common mistake I
see in reading abstracts is their lack of clarity. You should not
have to study the entire proposal to understand the abstract.
Write the abstract from the perspective that when it is read it
should clearly explain your program. Be creative in developing
this important grant component. Think of it this way: when
someone (funding office or grant reviewer) reads your
abstract, will they want to fund your project?
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Figure 3. Teachers put Dr. Sliger’s advice to work by writing mini
grant proposals during a GA Shore Teacher Research Program
to fund their research needs. Courtesy of Mare Timmons

5. BACKGROUND ON THE CLASSROOM, SCHOOL,
DISTRICT, AND/OR UNIVERSITY
This section of your grant provides the funding source with
background information on your classroom, school, school
district, and/or university. Any relevant or unique features
about your school, school district, or university should be
mentioned here. If your school or district was accredited
by a national association, someone has worked to develop
background information for your school. You may need to
revise this information, but starting with something could
save you time in developing this component. The funding
source needs to know about your organization. This is the
place to inform them. Do not be modest: share some of
the exciting things happening in your classroom, school, and
district. Based upon what you know about your potential
funder from your funding search, you can tailor what you
write here to align with the funder’s focus or area of interest. I
call this tweaking. As you paint a picture of your class, school,
district, or university, briefly introduce the identified need
you plan to address. Do not go into great detail, as you will
provide more specifics in the next section of your proposal.

6. NEEDS STATEMENT
Here is where you establish the need for a grant. What need
or problem are you going to address? In this section of your
grant, you must show the funding source that you have a
clear understanding of the problem or need, and document
the problem using supporting data. A primary example of
relevant documentation would be a needs assessment,
which you could conduct in your school, district, or university.
For instance, a needs assessment might be sent out to all
the parents in your school. Questions in a needs assessment
are usually broad in nature. What you are looking for are
common themes. Let’s say that 10 percent of the parents
who respond might indicate a perceived need for a greater
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use of technology in the science curriculum. If you were
writing a grant for science technology, this information would
be used to help document your need. You can administer
a needs assessment to students, parents, and community
members. Additionally, statistical data gathered by your
school, district, or university can be shared to indicate a
need. An example of this would be testing data gathered on
students (if pertinent to your need or problem). For example,
if a significant percentage of your entire school population
scored below grade level in science on a nationally normed
test, you would use this information to support a program
focused on improvement in relevant areas.

the questions asked was, “Would you be willing to attend
in-school professional development sessions to increase your
knowledge of technology?” In their needs statement/problem
statement section of their grant application, these teachers
were able to state that according to the Science Technology
Survey about 90 percent of their teaching faculty indicated
they would attend professional development sessions aimed
at increasing their knowledge of technology. This type of
documentation directly supports the need for the grant. Just
stating you have a need or problem is not enough. Funding
sources like to see this type of documentation (they know you
did your homework).

Surveys are another good way to gather data on just about
any need or problem. You can design your own survey. You
develop your survey questions to gather the data needed to
support your problem or need. Surveys can be administered
to students, teachers, parents, and community members,
depending on what you are documenting. Keep surveys brief,
just a few key questions, and name the survey appropriately.
One group of science teachers worked on a grant to
incorporate more technology into their school’s science
curriculum. They developed a brief survey to be administered
to teachers in their school. It was five questions in length, and
they simply called it the Science Technology Survey. One of

Another way to document a need is to conduct a brief
review of the literature. Conduct a search to locate articles
from journals that support your identified need or problem.
Refer to the article and state how it supports your need or
problem. Articles selected must appear they were written
solely to support your need or problem. If the article has only
a passing connection to your need, do not use it; otherwise,
it will confuse the reviewer. Three or four good articles will
usually suffice. Again, this will indicate to the funder that
you understand the need or problem and that you did your
homework. Needs assessments, statistical data, survey data,
and a good article can be included in the appendix of your

Figure 4. UGA graduate student Olivia Jern received a minigrant award to work on filtration experiments during the GA
Shore Workshop in Savannah, GA. Courtesy of Mare Timmons

Figure 5. Graduate students Caleb White and Young Ae Kim
collected oysters for stone crab feeding experiments during June
2015. Courtesy of Mare Timmons
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grant proposal. Note: whenever possible present data utilizing
a chart, table, or graph. A well-designed table or chart conveys
important information to the funder. For example, student test
data from a science assessment. Using color in your charts,
tables, and graphs adds to your proposal, but do not go
overboard.

7. PROGRAM/PROJECT DESCRIPTION
In the previous section you identified your need or problem,
provided supporting data documenting your need or problem
from several sources, and convinced the funder that you
thoroughly understand the need or problem that must be
addressed. Now, describe how your program/project is going
to address the need or problem.
This part of your proposal should show a direct relationship
between identified needs and your project. State the expected
benefits of your project, including who and how many will be
served. You must clearly explain how your project, program,
or service is going to address the problem or need. Begin
this section with a clear description providing an overview.
Point out any creative or innovative aspects of how you are
going to address the identified need. Many funders like to
see innovative approaches to program/project needs. In the
previous section, you documented the problem or need
facing your classroom, school, district, and/or university.
Now, go to the next level, (i.e. “Here is our well-thought-out
plan for addressing the identified need or problem”). In this
component you will also state your program/project goal(s),
outcome(s), and objectives.

a. Goal(s)
A goal is a broad general statement of what you want to
accomplish as a result of your program/project. Think about
the end of your program/project. What is the overall purpose?
A program/project can have one or more goals. Ask yourself
this question: if I accomplish these goals will my identified
need or problem be addressed? Your goals are developed
based upon the need or problem you discussed in your needs
statement/problem statement. Goals need to be realistic,
i.e. will you accomplish your goals upon completion of your
program/project? Later, in the evaluation section of your grant,
you will need to explain how you are going to evaluate your
program/project’s success. You will evaluate your program/
project’s success based upon whether or not you achieved
your goals and objectives.

b. Outcome(s)
An outcome is the desired result you want to achieve after the
implementation of the program/project. Your activities will also
have outcomes. (Why are you conducting a specific activity?
What is the purpose of the activity?) The assessment is how
you will determine achievement of the desired outcome.
Outcomes focus on the results of your program/project.
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c. Objectives
Objectives need to be realistic, specific, and measurable.
Keep your objectives concise. List no more than eight to ten
objectives per program/project goal. Too many goals and
objectives may suggest to the funder that you are trying to
accomplish more than you reasonably can in one grant. Your
objectives must reflect your stated needs. Ask this question
for each objective written: if I accomplish this objective, will
this address my stated goal? Finally, review all of the objectives
written for each goal. Ask yourself another question: if my
program/project accomplishes all of these objectives will I
meet my goal? If your answer is yes, you are finished. If the
answer is no, then you will need to add one or more objectives
or rewrite the ones you have. Carefully think about your
program/project objectives because they will become the
basis for your program/project evaluation. Said another way,
as you write your program/project objectives consider how
you are going to evaluate each objective.

8. ACTIVITIES
This section describes how the activities of the project or
program are to be implemented and conducted. Activities
must be tied directly to your objectives, and they must be
carefully explained to your reader. Thinking about the who,
what, when, where, and how of each activity helps you with
this section of your grant proposal. Ask this question: do my
activities support my stated objectives? The funding source
wants to see a direct relationship between your stated needs,
your program objectives, and your activities. A large portion
of your budget is spent on completing your program/project
activities.

9. TIMELINE
I recommend that a timeline for the entire project or program be
included in your proposal. A timeline can be day by day, week
by week, or month by month, depending on your program/
project. For instance, a teacher may develop a week-long science
summer program, and a day-by-day timeline of tasks and
activities would be needed. A year-long afterschool hands-on
science program, on the other hand, might more appropriately
utilize a month-by-month timeline of tasks and activities.
(A timeline is very helpful to a funding officer.)

10. EVALUATION
Funding officers require that programs/projects be evaluated.
Evaluation should be both formative and summative in nature.
Formative evaluation is ongoing (during the program), and
summative evaluation is at the end of the program. Did the
program/project accomplish the stated goals and objectives?
Were the activities successful? Assessing your program/
project activities is an excellent way to conduct formative
evaluation. In this section of your grant proposal, explain how
you plan to evaluate your program (goals, objectives, and
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activities) even before your project is funded. Many grant
proposals lose points on this component when reviewed by
potential grantors. Keep in mind that the evaluation process
goes much easier when objectives are realistic, specific, and
measurable.
How are you going to determine impact (did you accomplish
your goals and objectives) when your program/project is
completed? Summative evaluation is done at the end (or near
the end) of the program/project. You will need to think about
what data to gather to show you achieved the program/project
goals and objectives.
It is much easier to consider your evaluation (formative and
summative) when you are planning your program/project
than after it has ended. This is very important! Plan your
evaluation from the beginning. This indicates to the
funder that you have thought out your program/project
from the beginning to the end. Yes, you are developing a
plan of evaluation for a project that has not been funded
yet. This goes back to your goals and objectives. Are they
measurable? How will you measure success? What data
will you need to gather to prove you have met your goals
and objectives? Your program/project will dictate the type
of data you will gather for evaluation purposes. Here are
some examples for you to consider as you think about
summative evaluation.
•

Pre- and post-test interest surveys (from students,
parents, and others)

•

Pre- and post-test attitudinal inventories (students,
parents, and others)

•

Portfolio contents (portfolios can be used for both
formative and summative evaluations)

•

Teacher observations and anecdotal records (both
formative and summative evaluations)

•

Student observation/evaluation forms completed by
facilitators (program personnel)

•

Pre- and post-program inventories completed by
participants

•

Interviews of participants (can be formative and
summative, depending on use)

11. BUDGET
The next important component of your grant proposal
is the budget. A budget is necessary to show how funds,
equipment, or services will be used. The budget must be
directly related to the project objectives and activities.
The budget explains to the funder how the money will be
spent to accomplish goals and objectives. Your budget
is a crucial part of your grant proposal. Many grants are
not funded because the evaluation section is weak or

nonexistent. However, funders have more questions about
budgets (how the money will be spent) than any other grant
component. Do not inflate your budget. Do your homework
by calculating the cost of implementing your program/
project. Sometimes, this will require that you determine the
costs of supplies, personnel, equipment, and so on as you
prepare your budget. You will need to determine all the costs
associated with your program/project. You will not be able to
go back to the funding source after your grant is funded. To
do so is seen as poor planning on your part.
Some funders will have their own format for budget preparation
(i.e., a form). In this case, use their format to prepare your
program/project budget. Many times it is a matter of plugging
in your estimated costs using their budget format. When the
funder does not have a specific format (most of the time),
create your own budget. Here are a few basic budget terms
that you will need to know.
•

Direct costs (we also call these costs line items) are the
expenses necessary to carry out the program/project
(e.g., salaries and wages, employee benefits, travel,
equipment purchase or lease, materials and supplies,
consultants, etc.).

•

Indirect costs (overhead) are indirect program/project
expenses (e.g., utilities, janitorial, rental, administrative
costs, maintenance, telephone, and so on). Indirect costs
are usually a percentage of total direct costs. Funding
agencies will state the percentage of indirect costs allowed
in their application package.

•

Matching funds can be either “hard” money match or
“soft” (in-kind) money match. A “hard” money match
requirement means a dollar for dollar match. For example,
if you request $30,000 from a funder you will be required
to match that amount with $30,000 of your organization’s
funds. A “soft” money or in-kind match is a noncash
contribution from your organization to the program/
project (use of current personnel for the program/project
without payment from the grant, use of the facility to
house the program/project, use of existing equipment
not purchased through the grant, etc.).

A budget narrative shows the funder how you came up with
each line item cost. Some funders do not require a budget
narrative as part of the grant proposal. However, if the
funder is silent on this point go ahead and include a budget
narrative. Provide as much detail in your budget narrative as
needed so that the funder can clearly see how the funds
will be expended. Remember, all items in the program/
project line item budget and the budget narrative must be
clearly delineated in your program/project description. The
budget supports program goals, objectives, and activities.
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A typical line item budget might look like this:
Line Item

Grant Funds
Requested

1. Personnel

$29,500

2. Employee Benefits

$5,900

3. Travel

$3,000

4. Equipment

$4,800

5. Supplies

$1,700

6. Consultants

$3,500

7. Curriculum Materials

$10,000

8. Indirect Costs (3% of total)
Total Funds Requested

$1,752
$60,152

Keep in mind that budget line items (direct cost categories)
vary from grant to grant depending on the needs of your
program/project.
A budget narrative follows your line item budget, and explain
or break down the dollar amount listed on each budget
line (in this case, 1–8, see above). For example, in line
2 the amount of $5,900 is listed. In the budget narrative,
explain how you came up with that amount. In this case, it
is the project director’s part-time salary times 20 percent
for benefits (insurance, etc.): $29,500 × 20% = $5,900.
The 20 percent was obtained by calling the district human
resources office.

12. APPENDIX
Finally, the last component of an effective grant proposal
is your appendix. Items that support your proposal but do
not necessarily fit in any other place should be included
in the appendix. All items should stand alone and should
need no further explanation. An example of what might
be included in the appendix is the resume of the project
director. It is important for the funding officers reviewing the
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grant proposal to know something about the project director.
Other key individuals for the project should include a resume
in the appendix. Sometimes it is required that you submit a
statement of assurances. The statement of assurances is a
statement signed by you indicating that you will not violate
any civil rights or human rights during your program/project.
Letters of endorsement should be included in the appendix.
I suggest that you include four to six letters of endorsement.
These should be written by appropriate individuals in your
school, school district, university, and community who
have reviewed your grant proposal. They are writing a letter
in support of your grant program, indicating that you have
identified a true need and that they believe your proposal
addresses that need. Additionally, if you have a chart or
graph that stands alone, and the information supports your
proposal, include that in the appendix. If you found one or
two journal articles that strongly support the need for your
program/project, include them.
Throughout the years grant writing has become more
competitive. A well-developed proposal is essential to your
success. Funders want to feel assured that their contributions
will make a difference. A first-class proposal goes a long
way in assuring a grantor of your program or project’s
worthiness. The 12 components discussed in this article
are widely utilized in educational grant proposals. Their
order and combination will vary based on the requirements
of the funder. It is critical to carefully review the funder’s
guidelines before preparing your grant proposal. By tailoring
the proposal to meet the funder’s criteria, greatly increases
the chances of receiving funding for the program/project.
If a funder does not give specific guidelines about the
components of a proposal, follow the format discussed in
this article. When a grant proposal is properly composed,
each component provides key information to the funder
about your program/project. What is—or is not—in your
grant proposal can make the difference between getting
funded or rejected.
BRUCE SLIGER, ED.D., is a grant consultant for UGA’s summer
teacher research graduate course funded by a Teacher Quality
grant to Dr. Mare Timmons.
Sliger is a professor of graduate education at Mercer University,
where he is the director of the Teacher Leadership Program.
He has been a grant writer and trainer for over 25 years. Sliger
has written articles and a book on grant writing, Grant Writing
for Teachers and Administrators. Feel free to contact Sliger
with questions or comments at sliger_be@mercer.edu or
dr.sliger@gmail.com.

Volume 29 • Number 4 • Winter 2015

GRANT PROPOSAL TIPS
Gain approval: Make sure you get appropriate support
and approval for your project at the beginning of the
process.
Follow agency guidelines: It is vitally important that your
proposal follow the guidelines of the funding agency. If the
funder’s guidelines do not include all the components we
have discussed, or they want them in a different order,
follow their guidelines.
Reread before submitting: After you complete your
proposal, put it aside for a few days, and then go back
and reread it to make sure it says what you want it to say.
Have another person proofread your proposal for spelling
errors or mistakes.
Look professional: Make sure your proposal looks as
professional as possible. Have it professionally bound
at your local copy center (unless the funder wants the
proposal submitted electronically), and never send a
photocopy. Purchase high-quality paper for your proposals.
Make a good first impression: Spend extra time on your
cover sheet and abstract. The wording of your proposal
should flow smoothly and be easy to understand.
Stay away from jargon: Funding officers have told me
that they like a proposal that is direct, straightforward, and
uses little education/science jargon. If you use any terms
in your proposal, define them immediately.

Keep it short: For most foundation and corporate grants,
keep the length of your proposal to fewer than 12 pages,
excluding the appendix. Federal grants are usually more
involved than foundation or corporate grants and, thus,
will be longer.
Be selective: Determine which funding agency is most
likely to be interested in your project or program. Do
your homework on the foundation or corporation before
approaching them with your proposal, and make sure
they fund similar projects. Sending your proposal to the
wrong organization is a waste of time for both you and
them.
Plan your budget carefully: Check the typical dollar
amount of grants given by the organization you are
submitting your proposal to. If the foundation’s typical
grant is $20,000, do not ask for $25,000. Never inflate
your budget.
Develop a catchy title: A great title can catch the eye of
a funder and set your grant apart.
Get a critique: Ask someone not involved with your
project to critique your proposal before submission.
Sometimes we get very close to our work and are not as
objective as we should be.
Obtain letters of support: I suggest you include at least
four to six letters of support in your appendix.

Use a team approach: When developing your proposal,
it is rewarding to work with a team of motivated science
educators who want to address the needs of their
students. However, for consistency of format and wording,
only one person should actually write the grant proposal.

National Marine Educators Association
Annual Appeal
Please consider a gift to the NMEA Annual Appeal. Every gift provides
a measure of the support needed to sustain NMEA as the global
standard for marine education. You can make an unrestricted gift
that helps underwrite daily operations; you can direct your gift to
Current: The Journal of Marine Education; or you can support a
conference scholarship, including the Johnette Bosarge Memorial
Fund. Support your fellow marine educators and the organization
for marine education. Visit http://www.marine-ed.org/donations/
to make your donation to NMEA.
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Evolution of Citizen Scientist
Monitoring Program
BY STEVE MORTON, PH.D., MARE TIMMONS, PH.D., MARY SWEENEY-REEVES, M.S., AND ALETHA DUNLAVY

ABSTRACT
The purpose of this article is to encourage others to train
citizens, students, and teachers in water monitoring projects.
This article is dedicated to the memory of Margaret Olsen,
Teacher Extraordinaire, who began this work under the COSEE
SE (Centers for Ocean Sciences Education Excellence South
East) program as coordinator at the University of Georgia in
2003 until her retirement in 2008.

INTRODUCTION
On August 18, 1961, the Santa Cruz Sentinel reported on the
unusual event of thousands of crazed seabirds along the shore
of North Monterey Bay, California. This frenzy inspired Alfred
Hitchcock’s 1963 thriller The Birds, which was adapted from a
short story by Daphne de Maurier. In the movie, flocks of birds
attack and kill residents in a community on the California coast.
Fast forward to the summer of 1998, when 400 California
sea lions washed up along the California coast suffering
from seizures and aggressive behavior. The common thread
between these two events is blooms of the toxin producing
planktonic diatom, Pseudo-nitzschia. This species produces
the neurotoxin domoic acid which is known to produce
seizures, aggressive behavior, and even death. A third similar
event occurred in 1991, and so began the creation of a citizen
scientist network along the California coast to sample local
phytoplankton populations as an early warning network for the
California Department of Public Health. A similar program was
also started along the coast of the state of Maine.

COSEE partnered with PMN, resulting in a rapid expansion of
the program. The education group at UGA Marine Extension
was trained by Margaret, and the group has been sampling
with PMN since 2003. Annually, UGA volunteers, Georgia Sea
Grant Marine Education Interns, and UGA Burton 4-H teachers
are updated by Dr. Morton regarding sampling techniques and
identification of new species.
Volunteers at UGA Marine Extension in Savannah meet to
sample the Skidaway River each week without fail. Volunteers
measure water and air temperature, salinity, tidal flow, and
tow a three-minute mini plankton net. Samples are brought
into the plankton lab, slides are prepared, and the search for
potential toxic species begins! Results are entered into a NOAA
monitoring database. If a bloom is suspected, volunteers send
a fixed sample to Charleston.

Comments from Volunteer Participants
Sandy Haeger: To be able to volunteer, help the environment,
and learn something new weekly is a gift I have been given.
Roy Smith: MAREX is a nice combination of learning
experiences for people at all levels of experience. It’s fun to
teach new interns that see the routine organisms as well as the
unusual or “outlier” organisms. With Savannah being a busy

In 2001, Dr. Steve Morton established the Phytoplankton
Monitoring Network (PMN) as part of South Carolina’s
Pfiesteria harmful algal bloom (HAB) surveillance program.
With startup funding from the South Carolina Task Group on
Harmful Algae, the PMN was created within NOAA’s Marine
Biotoxins Program as an outreach program for monitoring
marine phytoplankton and other HABs. Located at the Center
for Coastal Environmental Health and Biomolecular Research
(CCEHBR) in Charleston, South Carolina, the Biotoxins Program
targets its research to better understand the production of
algal toxins and their impacts on marine species and humans.
The NOAA Phytoplankton Monitoring Network (PMN) began
with three groups monitoring phytoplankton in Charleston. In
the next few years, Margaret Olsen of the University of Georgia
(UGA) Marine Extension and UGA COSEE, and Terri KirbyHathaway of the University of North Carolina (UNC) and UNC
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Figure 1. Volunteers at work at the UGA Laboratory in Savannah.
(Left to right) Sea Grant Marine Education Intern Jessica
Hernandez and Citizen Volunteers Sandy Haeger, Roy Smith, Jim
Zettegren, and Aletha Dunlavy. Courtesy of Mare Timmons
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port, chances are that ballast water could be discharged from
all corners of the world. Chances of finding new hitchhiking
organisms from distant places are HIGH!
Jim Zettergren: It’s an opportunity to give back to the
community and to associate with young, bright interns.
Only once UGA volunteers were alerted to sample daily as a
toxic tide was moving up the coast from Florida to Georgia.
Fortunately, it didn’t make it past Brunswick, Georgia. The
Skidaway River site has had very few small blooms in their
weekly sampling since 2003. Perhaps this is due to the
Skidaway River having plenty of freshwater flow coming into
Ossabaw Sound via the Ogeechee River. In addition, Georgia’s
tides are mixed semidiurnal tides (two high tides, and two low
tides per day) that regularly range six to nine feet or more.
Citizen scientists in the network include classroom students
and teachers across the US, and UGA Marine Extension has a
host of volunteers from the community at large. They are so
dedicated to taking weekly samples to discover species they
have never seen before. They also set up the phytoplankton
monitoring laboratory for our annual Skidaway Marine Science
Day, an Open House event that reaches over 2,000 coastal
residents!

Figure 2. Roy Smith showing a family the variety of plankton
in the brackish water of the Skidaway River. Courtesy of Mare
Timmons

PMN volunteers are trained by NOAA staff on sampling
techniques and identification methods for marine phytoplankton. There are over 50 genera, including 10 potentially
toxin producing genera composed of dinoflagellates and
diatoms on the volunteer’s watch list. Since the inception of
the program in COSEE, more than 250 algal blooms and 15
toxic events have been reported by PMN volunteers. HAB
species observed by the network include Dinophysis caudata,
Dinophysis acuta, Dinophysis ovum, Karlodinium micrum,
Prorocentrum lima, Pseudo-nitzschia pseudodelicatissima,
Pseudo-nitzschia multiseries, and Pseudo-nitzschia pungens.
STEVE MORTON, PH.D., is a Research Oceanographer at the
National Ocean Service, Charleston, South Carolina.
MARE TIMMONS, PH.D., is a Marine Biologist at UGA Marine
Extension and GA Sea Grant.
MARY SWEENEY-REEVES, M.S., is a Marine Biologist/Educator
at UGA Marine Extension and GA Sea Grant.
ALETHA DUNLAVY is a retired chemistry teacher and was one
of the first phytoplankton volunteer monitors for UGA.

Figure 3. Jim Zettergren teaching a young student during the
Skidaway Marine Science Day 2015. Courtesy of Mare Timmons
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Teaching about the Ocean and Coasts with
the National Climate Assessment
BY MONA BEHL, PH.D., J. SCOTT CARLEY, PH.D., RACHEL CONNOLLY, AND FRANK NIEPOLD

ABSTRACT
The National Climate Assessment (NCA) serves as an
important resource for educators as they incorporate Climate
Literacy Principles (Climate Literacy: Essential Principles
of Climate Science) into their classrooms. In collaboration
with the National Oceanic and Atmospheric Administration
(NOAA), the NCA Education Affinity Group and members of
the Climate Literacy and Energy Awareness Network (CLEAN)
identified educational resources suitable for application by
all educators involved in teaching climate science. These
resources include guiding questions, lesson plans, videos,
simulations, and other activities relevant to the key findings
of the NCA. In this article, we describe marine educational
resources identified for the Oceans and Marine Resources and
the Coastal Zone Development and Ecosystems chapters of
the NCA.

resources4 to supplement the regional chapters of the
NCA. By leveraging NOAA’s website on climate data and
information5 and the CLEAN collection6, which consists of
reviewed educational resources (syndicated at www.climate.
gov/teaching), the NCA can be used to engage students in
understanding climate science and evaluating the many ways
in which climate change is relevant to their lives (see Climate
Literacy: Essential Principles of Climate Science7).

INTRODUCTION
Changes in the ocean temperatures and currents brought
about by changing climate conditions have impacts on the
valuable ocean ecosystems, marine resources, and the coastal
environment. According to the National Climate Assessment
(NCA)1, warmer ocean temperatures and altered currents lead
to changes in physical and chemical properties of the ocean.
Changes include: sea level rise, changes in upper ocean
salinity and oxygen content at various depths, increase in
acidity of ocean water, changes in production of natural stocks
of fish, and increases in marine species-related diseases.
Coastal areas represent the most densely populated regions
around the world. Changes in the Earth’s climate system lead
to increases in the frequency and intensity of extreme weather
events, including hurricanes and storms. Coastal flooding,
beach erosion, wetland inundation, and saltwater intrusion are
a few of the many implications of climate change on coastal
ecosystems.
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Figure 1. The graph shows potential sea level change through
2100. Three sea level rise scenarios were developed for the
region surrounding the LA-1. The first scenario shows relative
sea level rise continuing to rise at its current rate of 9.2 mm per
year through the end of the century. The second scenario shows
the 20th century rate increasing by 2 mm per year (11.2 mm
per year), starting around 2008. The third scenario, in which
the 20th century rate increases by 7 mm per year (16.2 mm per
year), kicks in after 2050. Data courtesy of Stephen Gill, NOAA
Center for Operational Oceanographic Products and Services
(CO-OPS). Graph courtesy of NOAA Climate.gov. Reprinted
with permission.

NCA AS A RESOURCE FOR EDUCATORS

NCA AS A RESOURCE FOR TEACHING ABOUT
THE OCEAN AND COASTS

In addition to supporting policy makers, citizens, communities,
and businesses, the NCA serves as a useful resource for
educators. To emphasize the connections between the
scientific content of the NCA and its educational applications,
a group of education experts from around the nation (the
Education Affinity Group of NCAnet 2) and members of the
Climate Literacy and Energy Awareness Network (CLEAN)3
partnered with NOAA to identify web-based teaching

Of particular interest to those teaching the Ocean and Coasts
are the two web pages of NCA teaching resources about the
oceans8 and the coasts9 linked to their respective NCA chapters.
Each chapter of the NCA consists of several key messages
relevant to that particular region; these messages are scientific
findings supported by evidence. For each of these key findings,
the authors developed a series of guiding questions that
challenge learners to connect climate science to their personal
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Figure 2. This photo was taken on September 11, 2008, as Hurricane Ike was passing 150 miles offshore of Port Fourchon and heading
west toward Texas. Even so far offshore, it was pushing a huge surge inland, obstructing the path of utility trucks traveling back
from the port via the old LA-1 highway. This vulnerable section would soon be replaced by the elevated highway, which was not yet
completed at the time of the photo. Courtesy of Greater Lafourche Port Commission. Reprinted with permission.
experiences. Doing so enhances learning motivation, fosters
intellectual agility, and encourages evaluation of evidence.
Next, we extracted key figures from the chapters to support
the findings. This information was supplemented with related
resources and lesson plans that span several education levels,
videos, visualizations, etc., largely taken from the CLEAN
collection. Each webpage contains information that helps
educators and students gain a greater understanding of climate
science, and the broader implications of climate variability and
climate change on oceans and coastal regions.

for climate change impacts in the design of coastal roads,
private homes, and public infrastructure?
These questions were supplemented with key figures from
the NCA that are relevant to this message, including figures on
adapting coastal infrastructure to sea level rise and land loss,
Landscape changes in coastal Louisiana since 1932

As an example, the first key message of NCA’s Chapter on
Coastal Zone Development10 and Ecosystem is, “Coastal
Lifelines at Risk: Coastal lifelines, such as water supplies,
energy infrastructure, and evacuation routes, are increasingly
vulnerable to higher sea levels, storm surges, inland flooding,
erosion, and other climate-related changes.” Guiding questions
to encourage discussion and learning include:
•

Can you think of a few ways in which your region’s coast
is crucial to your community?

•

Why is coastal infrastructure particularly vulnerable to
climate change?

•

How can communities protect energy infrastructure from
events such as flooding and storm surges?

•

Which coastal lifelines are at risk in your community? Are
there any groups currently working to protect your coast
from these issues? How can engineering projects account

land lost

new land

open water

Figure 3. Landscape change in coastal Louisiana since 1932.
Brown indicates land that was lost or converted to water
during 1932-2010; green indicates new land or land gained,
including coastal improvements such as shoreline revetments
and enriched beach areas; and blue indicates open water. Data
courtesy of the US Geological Survey. Map courtesy of NOAA
Climate.gov. Reprinted with permission.
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Figure 4. Nine miles of LA-1, from Leeville to Port Fourchon, are elevated to withstand flooding. The remaining section of the
roadway, from Golden Meadow to Leeville, is level with Bayou LaFourche and vulnerable to frequent flooding. Courtesy of Caitlyn
Kennedy Esposito. Reprinted with permission.
ecosystem restoration, and airports vulnerable to storm surge.
Further, each learning pathway was appended with additional
audio and video resources, and lesson plans appropriate for
different education levels (for example, middle school, high
school, college level, etc.).
Tables 1 and 2 (see page 21) demonstrate how the ocean and
coasts key findings of the NCA relate to the revised version
of Ocean Literacy Essential Principles and Fundamental
Concepts11, which was updated to reflect current climate
science research. Since many ocean and coasts educational
resources12 are aligned to the original and revised versions
of the Ocean Literacy Framework, these two tables provide
a convenient link back to the NCA and its related teaching
resources.
The climate and ocean literacy principles and concepts have
both been incorporated in part into the Next Generation
Science Standards (NGSS)13. There are explicit NGSS alignments
for both climate14 and ocean literacy15. Therefore, educational
resources associated with these geoscience literacy principles
and concepts continue to be relevant to instructional practice
in classrooms in the many schools, districts, and states either
directly or indirectly adopting and implementing the NGSS.
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OVERVIEW OF NATIONAL CLIMATE ASSESSMENT
Led in the White House Office of Science and Technology
Policy, the United States Global Change Research Program
(USGCRP) coordinates and integrates global change research
across 13 federal agencies. Mandated by the Global Change
Research Act16 of 1990, the National Climate Assessment is a
periodic effort to inform the American people about the status
of climate change science, including impacts, adaptation,
and mitigation. The third NCA report, released in May 2014,
engaged over 300 notable scientists, business leaders,
and other experts. Two previous assessment reports were
published in 2000 and 2009. Unlike the previous reports, the
third NCA report included two standalone chapters focused on
marine science: Oceans and Marine Resources17 and Coastal
Zone Development and Ecosystems. It is also the first NCA
report to evaluate the current state of the nation’s response
efforts to the effects of climate change. The education sector
can play a substantial role in preparing societies to adapt to the
impacts of climate change. The development of web-based
learning resources for advancing ocean literacy through the
NCA is one of the few steps in that direction.
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Make Marine Science Memories with Paper
Plate Awards
BY ANNE M. LINDSAY

Need a simple way to add heart and soul to your classroom
or summer program? Want to recognize the marine science
knowledge and/or excellence of your students or colleagues?
All you need is a stack of sturdy paper plates and a set of
colored markers and you’re in business. This is not a new idea,
but it sure does work magic!

BACKGROUND
We all need a round of applause sometimes and paper
plate awards are a great way to say something special
about students of any age. We have been creating paper
plate awards and presenting them during each Friday for our
summer marine science campers over the last 18 years. UGA
Marine Extension camp educators design, draw, and decorate
250 individualized paper plates for as many participating
campers each summer. Our track record for eliciting smiles
from campers and applause from their families is solid, and
our sample size is substantial.

ACTIVITY
Paper Plate Awards are unique (and affordable) by design. No
two look alike. No two campers enrolled in a camp session
together share the same award. Paper plates may highlight
an activity (Terrific Taxonomist), animal (Catfish King), skill
(Excellent Observer), or a discovery (Shark Tooth Sleuth)
encountered during camp. Over the years, the staff and interns
who teach our summer camps have assembled a long list of
award ideas, which we are happy to share, but all you really
need is a little imagination and a good handle on alliteration
(think Sand Scientist).

Figure 1. GA Sea Grant and summer interns are proud of their
awards! Courtesy of UGA Marine Extension staff

EXTENSION
During summer camp season, we hold staff dinners where
we share the work of making awards and wind down as well.
We find these evenings to be great team-building experiences
that are often filled with laughter and accounts of wonderful
teaching moments. Teacher workshops and staff meetings
offer opportunities to recognize the big kids in your world.
We’ve never seen any human fail to smile when presented
with a colorful, thoughtful paper plate award. Big kids like
awards too!

Figure 2. MAREX’s assistant curator earned this award. Courtesy
of UGA Marine Extension staff
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LEARNING PROCEDURE
Here’s what you’ll need to make paper plate awards:
•

9-inch heavy molded paper plates

•

a handful of pencils with good erasers

•

a set of classroom markers (for coloring)

•

a couple of black fine/ultra-fine point permanent markers
(for outlining and writing)

•

inspirational resources (we use Deb Coulombe’s Seaside
Naturalist), Thomas Niesen’s The Marine Biology Coloring
Book, identification guides (fish, invertebrates, insects, etc.),
and children’s picture books

•

Your smart phone (if all else fails, do a Google image
search for inspiration)

Over the years, we have streamlined the process for producing
30 awards each week. We offer the following tips for creating
multiple awards in a short amount of time.
The award should be meaningful to the person who receives
it. If you can tell a story about the recipient of the award, it will
work as a paper plate award. Was there an “aha” or teachable
moment that was the highlight of the week for a camper? Did
he/ she have a favorite topic or activity? We take notes during

our end of day high/lows to give us ideas. Be sure to start
early in the week so you are not caught without an idea when
it comes to drawing.
Learn to draw something! A simple fish, crab, or fishing pole
will become ‘go to’ illustrations. If you are not comfortable
drawing, at least you can color a colleagues drawing! One of
our summer camp staff announced at the beginning of camp
that drawing was just not in his wheel house, but by the end
of eight weeks he was drawing simple blue crabs like a champ!
Add some program-related details for posterity. Include the
program name, date, and your institution on the plate so kids
will remember the experience and people they met. We know
many campers (and senior staff) who keep awards for years
after their summer with us. Sign the back of the plate with a
brief personal message. If all program staff have time to sign,
even better! Show the camper and his/her family that you
really care by getting the details right!
Make a big deal out of awarding the plates. Invite families well
in advance and provide refreshments afterwards. We hold
our award ceremony in the last hour of the last day of the
session and then follow it up with watermelon and lemonade
on the porch. Tell a 30-second story about the camper that
relates to the award and then announce the award name and

Figure 3. Summer workshop teachers like awards too! Courtesy of UGA Marine Extension staff
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recipient. Be sure to pronounce the awardees name correctly.
A big round of applause for all awardees (and their families
for making participation possible) at the end is a great way to
close the ceremony. Be willing to provide time for campers to
have their picture taken with staff and paper plates at the end
of the ceremony.
Remember that big kids like awards too. Camp staff, support
personnel, volunteers, and invited guests and speakers are
all equally important to your program. Why not recognize
them as well at the end of a camp session or season? My
collection of paper plate awards hangs in my office; each one
is precious and reminds me of the wonderful folks that made
that particular summer camp happen.
Finally, don’t take award production too seriously. These are
fun to make and to receive. Just like a batch of homemade
cookies, paper plate awards don’t have to be perfect. The time
and effort invested in making them is what communicates the
take home message!
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SHARE YOUR IDEAS, LESSONS, or RESEARCH
in Marine Education!
The editors of Current: The Journal of Marine Education are
seeking articles for upcoming general issues. We hope to review
and publish articles on topics related to marine education. We seek
original manuscripts that describe research, lessons, resources, or
strategies for teaching marine and aquatic lessons to a variety of
audiences, including science, art, literature, and maritime history.
Please submit manuscripts to the Editors at current@natlmarineed.
org for consideration. The deadlines for submitting articles to
general issues for 2016 are April 25, 2016, July 18, 2016, and
October 3, 2016.
For information on submitting articles to Current, please visit our
Guide for contributors.
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New Books and Media

Managing Stormwater Runoff and Erosion
with Rain Garden Smartphone App
BY JILL GAMBILL
Last month was one of the wettest Novembers to date for many parts of the Southeastern United States. Weather
stations in Atlanta, GA, and Charleston, SC, both reported the wettest early Novembers on record. In Atlanta’s
case, this observation period goes back over 137 years. Scientists anticipate that in the future, many parts of the
country will experience an increase in intense, heavy downpours.
Rain gardens can help manage this rain water. For businesses and homeowners, heavy or frequent rainfall
can lead to problems of eroding landscapes and leaking basements. As nearby stormwater systems become
overwhelmed, flooding can occur, potentially leading to safety issues and property damage. Stormwater runoff
also is a major source of pollution in waterways. Rain gardens are shallow depressions that use native plants and
soils to collect stormwater runoff from roofs, driveways, and yards and allow the water to infiltrate the ground
rather than rapidly running off into streets or pooling in unwanted areas. A rain garden is a green infrastructure
stormwater management practice modeled after natural ecosystems.
A new Rain Garden app has recently been released by a collaborative team across 13 states, including the University
of Georgia Marine Extension and Georgia Sea Grant, helping homeowners, landscapers, and contractors design,
install, and maintain rain gardens. Available to iPhone and Android users, the free app provides step-by-step
instructions for building a rain garden, including tips on how to select the best location and choose appropriate
types of plants.
The Rain Garden app was first developed for Connecticut by the University of Connecticut Center for Land Use
Education and Research and Connecticut Sea Grant. It then expanded to include information for Delaware,
Georgia, Hawaii, Maryland, Maine, Minnesota, New Jersey, Ohio, Pennsylvania, Rhode Island, South Carolina, and
Vermont. The EcoScapes Sustainable Land Use Program, part of the University of Georgia Marine Extension and
Georgia Sea Grant, collaborated on this effort. For more information, visit http://marex.uga.edu/rain-garden-app/.

Send review copies and news about books, videos, apps, and other new media to the Current Editor at current@natlmarineed.org.
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Making Waves:
Current Connections in Marine Science
The Florida Marine Science Educators Association invites you
to Orlando, Florida for NMEA 2016!
June 27-30, 2016 at the Renaissance Orlando Resort
Call for Proposals Open Now! Exhibitor Registration Open
December 2015. Conference Registration Open February 2016.
For more information, visit fmsea.org/NMEA16.
Questions? Email nmea16@fmsea.org

Some imagery courtesy of ian.edu/imagelibrary
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