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Turtles are ancient creatures that shared the earth with the di-
nosaurs and  today are impor tant and vis i ble ele ments in many 

ecosystems. Some species serve as indicators of environmental 
health, while  others are classified as keystone species (playing a vital 
ecological role in a given habitat), umbrella species (for which 
conservation efforts on their behalf benefit the larger ecological 
community), or flagship species (as iconic symbols of habitat conser-
vation efforts) (Mills et al. 1993; Roberge and Angelstam 2004; Eckert 
and Hemphill 2005). Thus, conservation of turtles benefits the eco-
systems in which they are found. Certainly, the threats to this highly 
endangered vertebrate group and its associated habitats pres ent broad 
and immediate conservation challenges (Turtle Taxonomy Working 
Group 2014). Despite the urgency of turtle conservation, opportuni-
ties for conservation are still abundant, and the charismatic attraction 
of turtles makes them an excellent group on which to base education 
and outreach efforts to enhance ecological stewardship, conserva-
tion, and environmental awareness.

Historically, environmental education has played a significant 
role in successful conservation efforts related to a broad range of 
taxa. The National Association of Audubon Socie ties’ public aware-
ness campaign led to the end of the  legal bird plume trade in the 1920s 
(Doughty 1975). Also in the early twentieth  century, public aware-
ness efforts led by the American Bison Society contributed to the 
recovery of a species that was on a path to almost certain extinction 
in the wild (Coder 1975; Danz 1997). Another excellent example con-
cerning the value of environmental education to conserving wildlife 
is Rachel Carson’s (1962) book  Silent Spring, which alerted a broad 
audience to the environmental threat of DDT, a dangerous organo-
chlorine insecticide (Black 2006).  Silent Spring led to the US ban on 
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DDT that contributed to the recovery of the en-
dangered American bald ea gle (Haliaeetus leucoceph
alus).  These examples primarily involved public 
awareness campaigns, whereas modern wildlife 
conservation education is a multifaceted disci-
pline targeting diverse audiences.  These efforts 
may include issue- specific to broad- focused educa-
tional materials for a wide range of groups and 
stakeholders, teaching curricula for educators, 
web- based resources, site- based and outreach pro-
gramming, and field programs. All of  these methods 
have been successfully integrated into vari ous 
local, regional, and worldwide chelonian conserva-
tion programs.

Global sea turtle conservation efforts strongly 
incorporate environmental education. The work of 
the Sea Turtle Conservancy (www . conserveturtles 
. org), a nongovernmental organ ization (NGO) fo-
cusing on marine turtle conservation within the 
Ca rib bean, Atlantic, and Pacific regions, highlights 
environmental education. This group offers re-
sources for  children, educators, and other stake-
holders, as well as opportunities for volunteer and 
fee- based fieldwork. The conservancy’s success 
demonstrates the importance of including an 
education component when developing program 
objectives and goals. Education programs coupled 
with sound management practices that employ 
both ecologically and eco nom ically sustainable 
strategies are the hallmark of sound conservation 
programs.

Working on an international scale, the Turtle 
Survival Alliance (www . turtlesurvival . org) is a 
conservation NGO that developed in response to 
the unsustainable harvest of Asian turtles. Since its 
inception in 2001, it has grown into a global leader 
in addressing threats to highly endangered tortoise 
and freshwater turtle species on several continents. 
Its work incorporates capacity- building initiatives 
that include community education programs as an 
integral component of in situ efforts within range 
countries. The Turtle Survival Alliance’s diverse 
efforts in this regard include training teachers in 
India, supporting an annual graduate- level turtle 
research course in Brazil, and using grassroots 
community outreach and education to address the 
poaching of endangered tortoises in Madagascar.

An example of a successful regional education 
program for tortoise conservation is that con-
ducted by the Gopher Tortoise Council (www 
. gophertortoisecouncil . org). The group focuses on 
the imperiled gopher tortoise (Gopherus polyphemus) 
in the southeastern coastal plain of the United 
States. Its programs include educational material for 
diverse audiences, grants for educators, and work-
shops/symposia for diverse stakeholder groups. Its 
work is often accomplished and strengthened by 
working in partnership with federal and state 
agencies, as well as other conservation NGOs. The 
council led a 10-year educational campaign that 
resulted in the Florida Fish and Wildlife Conser-
vation Commission prohibiting the harvest of 
gopher tortoises statewide in 1988 (Berish 2001). 
That state wildlife agency now facilitates its own 
extensive education program related to the tor-
toise’s ecological importance and conservation.

Environmental education attempts to show the 
interconnectedness, beauty, benefits, and impor-
tance of natu ral communities for both the indi-
vidual and society, often from both ecological and 
economic perspectives. In  doing so, the effects on 
the environment may become clearer and solu-
tions brought into focus. Unfortunately, scientific 
literacy has taken a downturn over the past few 
generations, despite increased environmental 
education efforts.  Louv (2005, 2012) sees this de-
cline as a response to society’s broad disconnect 
with nature.  Knowledge about natu ral systems, 
ecol ogy, biodiversity, and environmental literacy 
aids in creating empathy for nature and wildlife, 
which can be a potent public motivator of man-
agement practices that benefit conservation ini-
tiatives (Myers et al. 2009).

Benefits of Education Efforts in  
Terrapin Conservation

Increased awareness of the natu ral history, anthro-
pogenic threats, and conservation of the imper-
iled coastal diamond- backed terrapin (Malaclemys 
terrapin) is required to improve its conservation 
status. In a 2004 survey of 54 researchers, agency 
biologists, and other individuals with knowledge 
of diamond- backed terrapins range wide, 63% of 
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respondents ranked conservation education pro-
grams as a needed action (Butler et al. 2006). Due 
to the secretive nature of terrapins, the greater pub-
lic is mostly unfamiliar with the species over sub-
stantial portions of its range. An understanding of 
the threats facing terrapins and the conservation 
actions needed would better position individuals 
and stakeholder groups to offer support.

Positioning the diamond- backed terrapin as a 
flagship species can generate support for coastal 
habitat conservation; this may be most beneficial 
in local areas where it could garner support for ad-
dressing specific conservation issues (Bowen- Jones 
and Entwistle 2002), in addition to broader environ-
mental issues. The terrapin’s narrow linear distri-
bution along the Atlantic and Gulf coasts of the 
United States and its being the only turtle in the 
world restricted to brackish  water ecosystems 
make it a prime candidate for such a designation.

Terrapin researchers must increase their efforts 
to disseminate their findings (applicable to the 
species’ conservation) beyond academic publica-
tions. Researchers should serve as environmental 
educators (Brewer 2001) and participate in educa-
tion efforts,  either by incorporating a conserva-
tion education component into their own pro-
grams or by assisting  others who are undertaking 
such activities. This can be accomplished with min-
imal effort, such as offering an interpretive hike 
at a coastal natu ral area or presenting relevant infor-
mation to a conservation NGO or coastal habitat 
management agency. Although reaching out to the 
latter two organ izations may be “preaching to the 
choir,” it is impor tant for potential partners to clearly 
understand conservation issues and messages.

Multifaceted conservation education programs 
that target a wide range of audiences can have the 
greatest effect. Although smaller issue- specific pro-
grams are impor tant, they reach only a narrow 
audience and often do not address the greater con-
servation needs of a species. Targeting a broader 
audience through diverse environmental education 
efforts can generate comprehensive support, even 
to the point of developing new and unexpected 
conservation partnerships. Incorporating informa-
tion on actions needed to conserve terrapins into 
existing programs of other NGOs and government 

agencies can extend the reach of conservation ef-
forts. Long- term education efforts are required to 
address per sis tent conservation threats. Audience 
demographics continually change, requiring a com-
mitted and sustained effort.

Integrating Research and Environmental 
Education

The Wetlands Institute (www . wetlandsinstitute 
. org), in southern New Jersey, facilitates a long- term 
terrapin environmental education and conserva-
tion proj ect. This comprehensive program blends 
research, conservation education, and community 
involvement. The research program focuses on sev-
eral issues, including long- term investigations of 
specific threats such as mortality in crab pots and 
on coastal roadways. Since 1989, this work has been 
facilitated by the participation of undergraduate 
college/university students and incorporates field-
work, laboratory work, and community outreach. 
During the course of an annual 10 week summer 
program, students learn field research techniques 
and the importance of environmental education 
to conserving diamond- backed terrapins. Participa-
tion provides valuable experience  toward becoming 
effective environmental educators and researchers. 
Outreach programming plays a significant role in 
increasing community awareness and involvement 
in the institute’s conservation efforts. The Wet-
lands Institute also includes live terrapin exhibits 
along with signage carry ing effective natu ral his-
tory and conservation messaging in its interpretive 
center’s “Terrapin Station.”

The relatively young (established in 2007) 
Georgia Sea Turtle Center (www . georgiasea turtle 
center . org), on Jekyll Island, has  adopted a simi-
lar  approach  toward developing a comprehensive 
conservation program, including ele ments of re-
search, rehabilitation, education, and community 
involvement. Fieldwork addressing vehicle- related 
terrapin mortality on a local causeway is supported 
by community education efforts that focus on re-
ducing the effects of this threat. The center’s site- 
based education efforts feature a diamond- backed 
terrapin exhibit that teaches about life history, 
threats, and management efforts and includes live 

http://www.wetlandsinstitute.org
http://www.wetlandsinstitute.org
http://www.georgiaseaturtlecenter.org
http://www.georgiaseaturtlecenter.org
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animal displays. A win dow into the treatment 
room from the exhibit gallery allows visitors to 
observe terrapins and other turtles undergoing 
emergency care, diagnostic workups, and vari ous 
treatments, including surgery. A broad range of 
outreach strategies— including standards- based 
classroom curricula, homeschool programs, dis-
tance learning opportunities, and on- site visitor 
programming— also support the Georgia Sea Tur-
tle Center’s education mission.

Signage along with exhibits is an effective 
communication mechanism to educate the general 
public about terrapin conservation issues. Signage 
associated with terrapin exhibits must be factu-
ally correct and include locally relevant messages 
on conservation issues. Messages should encour-
age specific actions that individuals can take to 
assist with conservation efforts, such as helping 
terrapins cross the road safely during the nesting 
season and using bycatch reduction devices on 
crab pots (Chapters 14 and 16). Content should be 
designed specifically for the targeted audience. 
Visitors are more likely to view and read signage 
that attracts and holds their attention (Bitgood 
2000). Exhibit signage is the primary route of in-
formation delivery, so detailed attention to its 
creation is warranted. Creating signage that en-
gages visitors can be a challenging task; incorpo-
rating storylines and narratives can pres ent the 
information in a more in ter est ing and readable 
format. The inclusion of large, subject- rich photo-
graphs can help draw attention to signage and en-
courage thoughtful review of the associated text. 
Selected images should specifically illustrate key 
topics. Video footage, interactive components, and 
touchable objects can increase dwell time at an 
exhibit and assist visitors’ understanding of the in-
formation. Serrell (1996) provided a thorough re-
view of exhibit signage pre sen ta tion and format.

Use of nonreleasable and head- started terrapins 
for on- site exhibition and outreach provides an op-
portunity for the public to understand the ecologi-
cal roles of the species, as well as the threats and 
conservation actions needed. Live animals serve 
as wildlife ambassadors that can create emotional 
responses, aid in storytelling, focus attention, and 
encourage inquiry when used in exhibits and pro-

grams (Ballantyne et al. 2007; Genovesi 2011). Most 
states require permits for the collection, posses-
sion, and exhibition of terrapins, and care must be 
given to the ethical procurement of live specimens. 
Acquisition of ambassador terrapins should be 
limited to captive- bred individuals, or  those that 
are rehabilitated but nonreleasable, or juveniles 
being head- started for eventual release. Keeping 
wild- caught animals, including rehabilitated and 
releasable individuals, must be avoided  because 
this delivers the mixed message that although the 
species is in need of conservation, it is acceptable 
to remove individuals from the wild. Illegally 
trafficked terrapins are occasionally confiscated 
by state and federal wildlife agencies and put up 
for adoption by educational institutions around 
the country. Additionally, many local herpetolog-
ical socie ties and animal rescue organ izations of-
fer discarded pet terrapins for adoption. Confis-
cated or adoptable turtles are an excellent source 
for educational animals that might other wise be 
euthanized.

Seigel and Dodd (2000) provided a detailed over-
view of the manipulation of turtle populations for 
conservation, including the use of head- started 
turtles in conservation programs. Although  there 
is a need to evaluate the value of head- starting 
of diamond- backed terrapins (Chapter  18), head- 
started animals can be used by conservation NGOs 
to raise community awareness and generate sup-
port. Use of head- started terrapins is a significant 
component of the Wetlands Institute’s conserva-
tion education efforts. Eggs sal vaged from road- 
killed terrapins are incubated, and the resulting 
hatchlings are head- started for eventual release. 
 These terrapins are used in educational program-
ming that includes or ga nized releases with school 
groups and other members of the community (Her-
lands et al. 2004).

One environmental education program that 
integrates scientific research with education and 
engages students in head- starting is the Paul  S. 
Sarbanes Ecosystem Restoration Proj ect at Poplar 
Island in Mary land. Terrapins began nesting on 
Poplar Island shortly  after nesting habitat was con-
structed (Chapter 18). Since 2005, hatchling terra-
pins have been collected from nests on the island 



Conservation through Environmental Education  249

and placed into Mary land schools, through envi-
ronmental outreach programs at Arlington Echo 
Outdoor Education Center (www . arlingtonecho 
. org), Mary land Environmental Ser vices (www 
. menv . com), and the National Aquar ium in Balti-
more (www . aqua . org). The collection of hatch-
lings is conducted by terrapin researchers who 
document nesting success on Poplar Island and 
distribute 180 to 250 hatchlings to the proj ect part-
ners annually. As part of Mary land’s environmen-
tal literacy efforts, teachers use classroom terra-
pins in an integrated curriculum for learning on a 
variety of environmental topics and use an issue 
investigation model (Hungerford and Volk 1990) to 
explore pertinent issues facing terrapins (e.g., hab-
itat loss and mortality in crab pots). The curricu-
lum creates awareness of the species and related 
environmental prob lems, develops understanding 
of the biology and threats, and implements grass-
roots action. Students raise the terrapins through-
out the school year, rec ord growth data at regular 
intervals, and then engage in grade- specific activi-
ties that teach not only terrapin perils but a broad 
spectrum of environmental issues, ranging from 
development and habitat loss to nutrient dynam-
ics and dead zones in Chesapeake Bay. At the cul-
mination of the school year, the turtles are fitted 
with PIT (passive integrative transponder) tags, 
and the students return them to Poplar Island for 
release.

Several components of the Poplar Island head- 
start program are unique. First, although the terra-
pins serve as ambassadors, the goal is not terrapin 
conservation per se. Rather, the terrapins are a tool 
for environmental and STEM (science, technology, 
engineering, and math) education. The curricula 
include a variety of environmental issues and sci-
ence skills, such as data graphing and interpre-
tation. At the Arlington Echo Outdoor Education 
Center, in par tic u lar, the Terrapin Connection pro-
gram is part of a larger Chesapeake Connection 
program in which teachers and classrooms receiv-
ing terrapins must also participate in other envi-
ronmental and restoration proj ects.

Second, the students contribute to ongoing ter-
rapin research. Many of the terrapins are large 
enough at the time of release to allow sex determi-

nation based on external morphology, without the 
need to sacrifice the animal. Furthermore, all head- 
started turtles enter a mark- recapture program 
that compares growth, age of maturity, and re-
productive output in head- started turtles and 
in non- head- started hatchlings from the island 
(Chapter  18). High school students learn data 
management skills and evaluate the growth and 
changes in the population by exploring a digital 
copy of the mark- recapture database. Educators and 
scientists meet during annual workshops that 
review the most recent scientific findings from 
Poplar Island and provide detailed instructions on 
husbandry and veterinary concerns. Third, dur-
ing the students’ trip to release the head- started 
terrapins on Poplar Island, they learn about wet-
land ecol ogy, habitat restoration, and the socioeco-
nomic benefits of such proj ects.

Fi nally, the program’s reach extends beyond the 
classroom when students  later share their experi-
ences with  others. Perhaps the biggest hurdle to 
terrapin conservation is making common knowl-
edge of the presence and role of terrapins in the 
salt marsh ecosystem. Their cryptic be hav ior and 
the difficulty in seeing them in the wild minimize 
the human- turtle interaction that generates aware-
ness and concern. Educational programs such as 
that at Poplar Island enhance awareness about the 
terrapin, and that program clearly contributed to 
generating public approval for closure of the terra-
pin fishery in Mary land in 2007. More importantly, 
the program illustrates how appropriately blending 
education and research can result in greater conser-
vation gains than regulatory management alone.

The incorporation of educational resources is 
critical to the success of any comprehensive con-
servation education program. Use of issue- specific 
to broad- focused educational material (e.g., bro-
chures, educator’s guides, and web- based informa-
tion) for a wide range of groups and stakeholders 
can support efforts to effect positive change 
(Fig.  17.1). The Diamondback Terrapin Working 
Group (www . dtwg . org) offers an excellent listserve 
and website, including an extensive bibliography 
with links to digital (PDF) files. Many members 
of this working group incorporate educational 
components in their research and conservation 

http://www.arlingtonecho.org
http://www.arlingtonecho.org
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programs, some of which are posted on the 
website. Educators searching for specific infor-
mation or data are encouraged to get in touch with 
researchers, as they are often willing to provide 
assistance.

Educators, both formal and nonformal, can play 
critical roles in conserving wildlife and natu ral ar-
eas. Providing educators with a solid introduction 
to the ecol ogy and conservation of diamond- backed 
terrapins through classroom pre sen ta tions and 
field experiences can help them become more 
effective at teaching about conservation issues. 
Educators should be introduced to natu ral history, 
 causes of decline, and conservation mea sures, and 
should be provided with educational activities and 
resources. The goal should be to provide a lifetime 
experience that  will allow educators to return to 
their formal and nonformal settings to teach and 
motivate  others to join and support conservation 
efforts.

Educational material developed for use by for-
mal educators should be presented in a manner 
that makes it easy to use. Classroom educators have 
multiple demands on their time, so providing in-
formation in condensed or summarized formats 
increases the likelihood of it being used. Cross- 
curricular integration across multiple subjects 
such as art, history, math, and science furthers the 
value of educational materials to a broad range of 

educators (Fig.  17.2). Including sources for addi-
tional information  will provide access to more ex-
tensive material. Heinrich et al.’s (2010) publication 
is an example of a regionally focused educator’s 
guide developed with  these concerns in mind. Cor-
relating educational material with Common Core 
State Standards, as well as individual state and lo-
cal school district standards, is imperative if one 
expects the material to be used in both public and 
private schools. Limited resources such as funding 
and time restrict what classroom teachers can in-
clude in their curriculum and offer as field trip op-
portunities. Careful development and production 
of educational material is essential to successfully 
address all of  these needs. As with correlating ma-
terial to the standards noted above, one should 
consider the content’s relevancy to STEM subjects 
and their increasing importance in classroom 
settings.  These subjects serve critical roles in de-
veloping STEM literacy (leading to a more informed 
society), providing individuals with the knowledge 
and skill competencies required for  future  careers, 
and furthering research and development of new 
technologies (Bybee 2013).

All conservation education programs require 
sustained funding for programming and staffing. 
Conservation funding fluctuates with the eco-
nomic climate, and during downturns can become 
limited and highly competitive. Consequently, 
organ izations must consider long- term funding 
needs and diverse sources to sustain programs and 

Fig. 17.1.  These educational products created by the Florida 
Turtle Conservation Trust, as part of a regional diamond- 
backed terrapin awareness campaign, illustrate material 
intended for use by a wide range of groups and stakeholders.

Fig. 17.2. Example of an art proj ect created  after a lesson on 
diamond- backed terrapin mortality in crab pots given 
during a summer nature camp for  children ages 7 to 11.
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ensure success. Partnering with public/private 
schools and other nonprofit organ izations can of-
fer increased opportunities for funding to sustain 
long- term educational programs. The Poplar Island 
program has multiple funding sources (Arlington 
Echo Outdoor Education Center, Mary land 
 Environmental Ser vices, National Aquar ium in 
Baltimore, US Army Corps of Engineers, Ohio 
University, and the Port of Baltimore) that con-
tribute to the program’s success, with  either fiscal 
resources or in- kind ser vices.

For many programs, the definition of “success-
ful” may be subjective without some type of formal 
evaluation.  When critically reviewing any pro-
gram, one should investigate effectiveness, impact, 
and potential improvements, then make necessary 
adjustments (Jacobson 2009). Without program 
evaluation, several consequences may remain 
undetected: not reaching the intended audience, 
misinterpreting information, reinforcing wrong 
be hav iors, and not reaching the program’s full po-
tential (Jacobson et al. 2006).

Guidelines for Developing a Conservation 
Education Program

1. Identify program objectives and goals before 
initiating education efforts (think big, start 
small). Strive to build programs that deliver 
greater environmental and conservation 
messages, beyond terrapins.

2. Develop education, research, and conservation 
partnerships that  will increase the likelihood 
of funding, success, and sustainability.

3. Identify and make use of opportunities to 
incorporate your message into existing 
programs of other conservation NGOs and 
government agencies.

4. Develop long- term, multifaceted programming 
that reaches out to a variety of audiences and 
 will support the program’s objectives and 
goals. Consider nontraditional audiences such 
as government agency staff, regulators, and 
politicians.

5. Identify and secure varied sources of funding 
or enter into diverse partnerships that can 
share the burden of cost.

6. Create educational material (e.g., brochures, 
educator’s guides, and websites) targeting a 
wide range of groups and stakeholders. 
Provide material in both printed and web- 
based formats.

7. Involve researchers with education efforts, 
including in- service training and a variety of 
programming (e.g., site- based, outreach, and 
field- based).

8. Offer visits to coastal natu ral areas that include 
guided interpretive programs for multiple 
audiences.

9. Provide educators with field experiences 
highlighting the ecol ogy and conservation 
needs of diamond- backed terrapins.

10. Use only captive- bred terrapins, or  those that 
are rehabilitated but nonreleasable, or juve-
niles being head- started as exhibit animals 
and for outreach. Secure all necessary permits 
for possession and exhibition of animals.

11. Pres ent accurate, consistent information and 
messaging throughout all programs, products, 
and exhibits.

12. Incorporate program evaluation methods, 
then rework programs and update products as 
needed.

Summary

Environmental education is essential to conserv-
ing diamond- backed terrapins and their coastal 
habitat. Environmental education components 
must be incorporated into research and conser-
vation programs. We believe that partnerships 
between researchers, coastal habitat man ag ers, 
conservationists, and educators are vital to the 
success of  these programs and to the  future of 
diamond- backed terrapins.
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