
Chapter 6

Learning from the Past; 
Peering into the Future

T        for conservation of dia-
mondback terrapins. Although some threats, such as loss of suit-
able habitat, may affect all subspecies of terrapin in all parts of

their range, other impacts are regional. This was apparent when researchers
gathered at the Third Workshop on the Ecology, Status and Conservation of
Diamondback Terrapins in Jacksonville, Florida, in September . The
workshop was organized by Joe Butler from the University of North Florida
and George Heinrich of Heinrich Ecological Services. Reports from re-
searchers who attended the conference revealed that terrapins are in trouble.
Whether the problem stems from an oil spill, crab traps, road mortality, devel-
opment, or other factors, a call to action was deemed necessary. The concept
of a National Diamondback Terrapin Working Group was formulated by
conference organizers Butler and Heinrich along with Willem Roosenburg.
At the Third Workshop, the National Diamondback Terrapin Working Group
was formed (http://www.dtwg.org) and its mission statement was approved
by conference attendees. Members of the group recognized that a national
approach to conservation may be limiting due to the wide differences that
relate to the different habitats and diverse threats within the terrapin’s range.
Regional working groups may be more effective. Where should we begin?

Protective Legislation
Protection of this turtle has taken place in fits and starts. The decline in the
diamondback terrapin population as early as the mid s led to concerns
about the welfare of the species. Even when it became clear that the numbers
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of diamondback terrapins were dwindling, the federal government never
stepped up to protect these turtles. State governments have taken action to
help the population to rebound when local extinction seemed a possibility.

Maryland was among the first states to pass protective legislation. As early
as , terrapin harvest was limited to autumn, winter, and early spring. Vari-
ous states have listed the diamondback terrapin as endangered, threatened, or
species of conservation concern. Some states still consider the terrapin a game
animal. All states in which the terrapin can be found have adopted some level
of protection, from a complete ban on their capture, to limits on the legal hunt-
ing/fishing season, number of terrapins that can be harvested, size, and/or
methods by which terrapin can be captured. A collection of current regulations
with respect to capture and commercial harvest of terrapins has been collated
and summarized by Christina Watters () of the Wetlands Institute. The
information is presented with some additions and revision in table ..

In some states, diamondback terrapin conservation status and resulting
regulations are assessed by wildlife agencies, while in other cases regulation of
diamondback terrapins is under the purview of the Fisheries Department. In
some instances terrapins are considered a game species, while in others they
are included as a species in the commercial fishery. Agencies that regulate the
collection of terrapins are often different from agencies that regulate and
enforce the use of TEDs or BRDs on crab pots. Most states use a classification
system similar to that used by the U.S. Fish and Wildlife Service. According
to the information available to the regulatory department, a species is listed as
“endangered” if it is in danger of extinction, “threatened” if it is likely to
become endangered if current conditions and trends persist, “rare” if the
species is potentially at risk because it is found only in a limited geographic
area or habitat within its range but not currently threatened or endangered,
and as a “species of special concern” if it warrants careful monitoring but does
not fall into one of the other categories. As states review their regulations, the
trend has been to impose increased restrictions on harvest and collection.
When Georgia reviewed its terrapin regulations in April , commercial
harvest was completely banned and the terrapin was protected as a nongame
coastal resource.

Demographic Information
Perceptions, based on observations using a variety of techniques, point to
declining diamondback terrapin populations in many parts of their range. In
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order to determine the long-term trends in population size, it is important to
have a handle on current population status. In addition to the total number of
individuals, a good assessment of population health and stability must include
information about age structure, sex ratio, survivorship, population density,
and patterns of seasonal dispersal. We must know the distribution of terrapins
within localized creeks, bays, lagoons, sounds, estuaries, and marshes. We
must know terrapin mating areas, foraging grounds, nesting and hiberna-
tion/brumation sites, and nurseries. We should know terrapin food prefer-
ences by age class and sex. We need information about seasonal use of
habitats. We should also have an idea about age and size classes within
colonies. Current information is useful, but demographic trends over time are
crucial in determining the conservation status of individual populations. This
undertaking is not as easy as it sounds. Although some colonies have been
well characterized, large gaps remain in the data.

Approaches to Population Studies
-

In many studies of animal species in their natural habitat, it is often impossi-
ble to census all individuals in the population even when the number of 
individuals is low. To get a handle on the size of diamondback terrapin pop-
ulations in any particular location, researchers use mark-recapture sampling.
Terrapins are captured using various methods, marked using carapace notch-
ing, metal tags, and/or PIT tags and are then released into the population. At
an appropriate time interval, the population is again sampled and the propor-
tion of recaptured animals during the resampling process can be used to esti-
mate the total population size. In theory, this methodology should provide a
robust indication of population size. In order for mark-recapture sampling to
provide accurate census data, certain conditions must be met. For example,
every animal must have the same probability of being captured in each sam-
pling or resampling event, the number of marked and unmarked animals in
the population should not change during the sampling intervals, the marked
and unmarked animals must be captured at equal rates, and there should not
be a differential probability of capturing animals during the different sam-
pling periods. We can easily see situations in which these conditions will be
difficult to meet for terrapin research.

Seasonal, sex-specific, and age-specific use of habitat must be taken into
consideration. As research continues, additional marked animals are often
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Table 6.1 Diamondback Terrapins: A Review of Range-Wide Regulations 

State Current Regulatory Status and Brief Summary of Regulations

Massachusetts Threatened: Illegal to disturb, harass, hunt, fish, trap, or take adults, eggs, 
or young by any means

Rhode Island Endangered: Illegal to buy, sell, or in any way traffic any terrapin or part 
thereof, either living or dead

Connecticut State-regulated species: Open season August 1 to April 30; up to five 
terrapins 4 to 7 inches allowed; illegal to take eggs

New York No listing: Open season August 1 to April 30; terrapins may only be taken 
by dip nets, hand capture, authorized seine nets, and special traps, labeled 
with the identity of the owner; license required for take; terrapins 4 to 7 
inches allowed; sale allowed May 5 to July 31 or year-round if killed and
processed for consumption before May 5; illegal to take eggs

New Jersey Species of special concern and game species: Permit required for 
possession; open season November 1 to March 31; illegal to take eggs;
2 by 6 inch TEDs required on some crab traps, and biodegradable panels 
required on all traps

Delaware Species of state concern, SU species (status uncertain), and regulated 
Game Species: Open season September 1 to November 15; four 
terrapins/day limit; illegal to take eggs; legal to raise terrapins in “private 
ponds”; 1-3/4 by 4-3/4 inch TEDs required on some crab traps; no more 
than two can be kept as pets

Maryland S4 species (apparently secure): Illegal to possess terrapins less than 6 
inches (plastron) (but does not apply to those keeping more than three 
as pets); illegal to take eggs; illegal to harvest or possess May 1 to July 31; 
1-3/4 by 4-3/4 inch TEDs required for pots set from private property. Limit 
of two pots per property

Virginia S4 species (apparently secure) and listed on Natural Heritage Vertebrate 
Watchlist: Illegal to take, possess, import, export, buy, sell, and so on with-
out a permit; cannot be harvested in spring or summer; fishing license 
required for take; gear restrictions for take

North Carolina Species of Special Concern and S3 (rare or uncommon): Take, posses-
sion, collection, transportation, purchase, sale of five or more prohibited

South Carolina No listing: Closed season April 1 to July 15; terrapins greater than 5 inches
(plastron) allowed
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added to the marked animal roster in a given population. Different capture
methods have the potential to produce age and sex biases. For example, gill
nets with large holes will tend to retain only females, crab pots may catch only
males and juveniles, and nesting surveys will census only mature females.
Numbers of smaller juveniles are typically underestimated because of their
cryptic behavior and utilization of upland areas of the marsh. Furthermore,
any immigration into the colony or emigration from the colony will affect the
population analysis.

Various statistical models have been developed and employed to estimate
diamondback terrapin population size and structure from mark-recapture
data while taking the problems with sampling into consideration. As long as
researchers consider the limitations of their models and interpret population



Table 6.1 Continued 

State Current Regulatory Status and Brief Summary of Regulations

Georgia Special concern animal and S3 (rare or uncommon): No harvest 
permitted; protected under non-game laws; illegal to keep as a pet 
regardless of origin or morphology 

Florida No listing: Gear restrictions for take; illegal to buy, sell, or possess for sale 
terrapin parts; illegal to possess more than two without a permit; illegal to 
possess more than fifty eggs without a permit

Alabama Species of special concern and protected species: Illegal to take, capture, 
kill, possess, sell, trade, and so on without a permit. Terrapins must be 6 
inches (plastron)

Mississippi Species of special concern and S2 (imperiled because of rarity): 
Commercial traffic illegal without a captive propagation permit (allows 
capture of up to sixteen animals); legal to possess up to four with a small 
game hunting and fishing license

Louisiana Species of special concern and game animal: Closed season April 15 to 
June 15; illegal to take by trap; reptile and amphibian collector’s or 
wholesale/retail dealer’s license required for sale, barter, or trade; fishing 
license required for collection; illegal to take eggs

Texas No listing: Illegal to possess more than ten without a nongame collection 
or dealer permit; nongame collection or dealer’s permit required for sale 
or trade; hunting license required for collection

Note: Some states protect terrapins explicitly while others protect terrapins under more general wildlife regula-
tions. Measurements are given in inches to comply with state regulations.
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data accordingly, useful and relevant information can be obtained for conser-
vation and management purposes.

Using mark-recapture data from  to  for approximately  nest-
ing females in the only known diamondback terrapin colony in Rhode
Island, Mitro () was able to devise a growth model and calculate a pop-
ulation growth rate of ., indicating a relatively stable population. This
study was also able to point to individual female survival rather than recruit-
ment of breeding females as the probable cause of the stability of the popu-
lation. Even though a stable population might signal that this lone cluster of
Rhode Island terrapins is not in immediate jeopardy, the low level of recruit-
ment suggests that this population will decline as the females continue to age
and eventually die.

Working with Peter Auger, Hart used sixteen years of mark-recapture
data to analyze population parameters for diamondback terrapins in Barnsta-
ble, Massachusetts (Hart, ; Hart et al., ). This population is consid-
ered to be relatively stable and is not threatened by commercial harvest or
mortality in crab pots. Using various sampling methods,  juveniles and
adults were captured and  of these individuals were recaptured in a -
square-meter (approximately  square yards) site. Using various assump-
tions about the stability of the population, age class-specific survival rates, and
literature values for other turtle species, it was estimated that adult terrapins
in this location have a survival rate of ., juveniles have a survival rate of
., and hatchlings have a survival rate of .. To determine how crab pot
mortality may affect the population over time, this population scenario was
applied to a hypothetical model in which a certain percentage of the popula-
tion, particularly the juvenile cohort, dies each year as a result of crab pot
mortality. The model predicted that there can be a drastic impact on the pop-
ulation when juvenile survivorship is impacted by crab traps. The rate at
which this long-lived population would dramatically decline could be pre-
dicted as a function of the extent of crabbing operations.

A long-term population study of the diamondback terrapin has been con-
ducted by Whit Gibbons, Jeff Lovich, Tony Tucker, and other colleagues at
the Savannah River Ecology Laboratory, University of Georgia at Kiawah
Island, South Carolina. The study site is near a ,-hectare (about ,
acres) barrier island in a mild climate. Half of the island is a salt marsh that 
is subject to -meter (. yards) semidiurnal tidal variation. M.t. centrata
subpopulations have been studied at this site for twenty years using mark-
recapture techniques. Adult terrapins were captured in four tidal creeks,
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approximately  to  meters (. to . yards) apart. Kiawah Island juveniles
utilize a different habitat. Although various capture techniques were used,
including baited hoop traps, dip nets, and trawling, the most effective meth-
ods for this site employed trammel nets and seine nets with mesh sizes that
were designed to capture adults and larger juveniles (Tucker et al., ; Gib-
bons et al., ). Over the course of the study, there were more than ,
original captures and more than , recaptures. This creek system, which
includes Oyster, Terrapin, Fiddler, and Sandy creeks, is considered to harbor
a terrapin metapopulation, which may be typical for other diamondback ter-
rapin colonies as well. A metapopulation is a single population inhabiting a
large area but fragmented into several smaller subpopulations; the individuals
are dispersed in patches. There may be a potential, depending on the ecolog-
ical circumstances, for specific patches to decline or even become extirpated.
However, there may also be the potential for repopulation by individuals from
nearby subpopulations.

The mean survival rate for the entire metapopulation was . for males
and . for females, with rates somewhat variable among the creeks. To
assess metapopulation dynamics, Tucker et al. () examined the potential
movement of terrapins between creeks. A creek-by-creek analysis of the pop-
ulation indicated that there was strong site fidelity, with overall low rates of
transition of terrapins from one creek to another. Over a seventeen-year time
period, a significant population decrease was observed in Terrapin Creek.
This decline was attributed to incidental capture of terrapins in crab pots and
subsequent drowning. This mark-recapture study resulted in a calculation of
the net probablilty of males moving from creek to creek of . to . and
for females . to .. These movement probabilities suggest that in this
system, females are more likely to move between creeks than males. With
overall low rates of movement, the researchers speculated that an extirpated
cluster within the metapopulation was not likely to be repopulated from ter-
rapins that inhabit nearby creeks. This population modeling study also sug-
gested that there was a mean life span for female terrapins of . years, which
is below the age at which females in this population reach maturity. In spec-
ulating about the cause of the low female survivorship, it was noted that
females spend more time in deeper water, an area of high boat traffic. More
females than males have been found with propeller injuries (Gibbons et al.,
). Predation by raccoons was also thought to contribute to low female
survivorship. Adults in this population are already under severe pressure due
to crabbing, especially after the construction of a dock at Inlet Cove, across
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from Terrapin Creek, in . Initially, a male bias was reported for this pop-
ulation. However, by , there had been a shift to a more female-biased
ratio. Clearly, crab pot mortality is taking a severe toll on males and smaller
terrapins. Individuals from younger age classes are more and more difficult to
find (Gibbons et al., ).

By , the Terrapin Creek subpopulation was considered extirpated.
Terrapins have not returned. Due to the high degree of site fidelity, this local
extirpation has created a void that may take a generation or more of recruit-
ment to fill, even if the continuing threats are eliminated. It therefore seems
unlikely that this colony can be repopulated by terrapins from neighboring
creeks, especially if the cause of the decline is not eliminated. As a result of the
dramatic decline in diamondback terrapins and the unlikelihood that terra-
pins will return to the area in the near term, perhaps Terrapin Creek should
be renamed.

    
Modern genetic studies use a variety of molecular tools and techniques for
phylogenetic and ecological assessments. Phylogenetics refers to the descrip-
tion of evolutionary or ancestral descendent relationships among organisms.
Genetic information is widely accepted as a valuable tool in constructing such
evolutionary relationships. A phylogenetic approach to reptile evolution using
DNA sequence data provided the key information that placed turtles and croc-
odiles closer together on the reptile evolutionary tree (chap. ).

Different types of molecular markers are available or can be developed for
phylogenetic and population genetic analysis. These markers are regions of
DNA that display variation within and among species. Some markers have
been found by determining the nucleotide sequence of a particular gene or
gene region and then comparing the sequence in the same region from species
to species or even organism to organism. Other markers, known as restriction
fragment length polymorphisms (RFLPs) are produced as fingerprints that are
generated after severing DNA with specific enzymes known as restriction
enzymes. Individuals with the same DNA sequences will produce the same
fingerprints; differences in DNA sequence are detected by alterations in the
fingerprint pattern. An example of a gene region that proves to be useful in
this type of analysis is the control region within the D-loop of mitochondrial
DNA. This particular section of the mitochondrial genome has been shown to
be evolving at a high rate, thus exhibiting a great deal of variation. Mitochon-
drial DNA (mtDNA) takes the form of a small, circular chromosome and 
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is contained within organelles known as mitochondria, where the energy-
generating actions of cells occur. A unique characteristic of mitochondrial
DNA is that it is maternally inherited. Each turtle (or human, for that matter)
gets most of its mitochondria from the egg produced by its mother. Sperm do
not contribute significant mitochondria to the fertilized egg, so the father’s
genes are not represented in mitochondrial DNA. Mitochondrial DNA mark-
ers have been very helpful in tracing the global migration patterns of sea tur-
tles and in supporting the natal homing hypothesis. Using mitochondrial
D-loop markers, biologists were able to show natal homing in sea turtles;
females return to the same beaches from which they were hatched to lay their
own eggs. Such information has highly significant management and conser-
vation applications.

Mitochondrial markers have been employed in phylogenetic analysis of
Malaclemys terrapin. A high level of genetic exchange within the species
would be expected due to its geographically continuous habitat range from
Massachusetts to the Mexican border. As described in chapter , morpholog-
ical differentiation has indicated seven distinct subspecies. In searching for
molecular differences within , base pairs of terrapin mitochondrial DNA,
Lamb and Avise () used RFLP analysis and focused on the D-loop. The
data show a very low level of DNA variation compared to other vertebrates
that have been examined using similar methodology. Only one marker was
found to differentiate diamondback terrapins. The marker separated terrapins
into two groupings with the dividing line drawn in central Florida, near the
Kennedy Space Center. The analysis separates subspecies terrapin and centrata
from the other five subspecies, tequesta, rhizophorarum, macrospilota, pileata
and littoralis. Mitochondrial genetic analysis followed the differentiation pat-
tern displayed by a single morphological characteristic: the tuberculate keel on
the midline of the carapace, which is more common in southern subspecies.
Genetic analysis did not distinguish populations that differ in other morpho-
logical characteristics or by fine-scale geographic distribution patterns.

Mitochondrial DNA, in particular the control region, which is rapidly
evolving, and the cytochrome b gene, which is evolving at a moderate rate,
were sequenced in order to provide evidence for the evolutionary relationship
between Malaclemys and Graptemys (map turtles) (Lamb and Osentoski,
). In the same study, comparisons were made among mitochondrial DNA
sequences from five of the seven subspecies of M. terrapin. Similar to results
of the molecular study by Lamb and Avise () and the morphological
examination by Carr (), DNA sequence comparisons produced a clear dif-
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ferentiation between the northern subspecies (terrapin and centrata) and the
three southern subspecies that were examined (rhizophorarum, pileata, and
macrospilota).

Studies in various turtle species indicate that evolution of mitochondrial
DNA is particularly slow compared to other species and that local populations
do not appear to be genetically unique when mitochondrial markers are used
(Avise et al., ). The same phenomenon was described when mitochondr-
ial genes were analyzed to examine the effect of habitat fragmentation on
genetic variation in the bog turtle, Clemmys muhlenbergii, throughout its range
from southern Massachusetts to northern Georgia. Although morphological
criteria differentiate a northern and southern subspecies, a mitochondrial
marker, s ribosomal mtDNA, failed to detect any variation in the dispersed
colonies or between the subspecies (Amato et al., ). There may be various
reasons for the slow rate of evolution of the mitochondrial genome in turtles.
The long lives of turtles result in fewer generations in a given time period.
Furthermore, some turtles may have dispersed relatively recently, since the last
glacial retreat approximately , years ago.

In many cases, it is also important to obtain markers that are evolving at
higher rates than mitochondrial genes and represent the genetic contribution
of both males and females in the population. For this purpose, biologists
search for markers within nuclear genes contained on chromosomes that
have genetic information from both parents, contributed in equal amounts.
If a nuclear sequence of DNA is invariable, as it is for most genes that spec-
ify the production of our proteins, it will be the same in all organisms within
the species and will not be a useful probe to assess variation, taxonomy or
ecology.

The value of variable markers extends beyond population genetic analysis.
They can also be used to identify the geographic origin of individual turtles
and assign each turtle to their natal population. This feature of genetic analy-
sis may be helpful in enforcing harvest and collection regulations. To find the
type of marker that displays variation, biologists look to regions of the
genome that lie outside of coding regions. The function of these regions is
generally not known, but they appear to contain quite a bit of variation. There
are several types of nuclear markers, but the category that has been used in
diamondback terrapin studies is called microsatellite DNA. This category of
marker contains short stretches of nucleotides, generally one to five, that are
repeated many times. The number of tandem repeats will determine the
length of the sequence. There may be many forms of a particular microsatel-
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lite marker within the general population, but each individual can only have
two forms or alleles, one from its mother and one from its father.

Microsatellite markers can be used to assess genetic variability within and
between diamondback terrapin populations. Noting the lack of sensitivity of
D-loop and other mitochondrial markers to distinguish terrapin populations,
Miller () used microsatellite markers to test whether Hurricane Georges
caused dispersal of terrapins from M. t. rhizophorarum colonies in Florida. By
examining allele frequencies in the populations inhabiting specific locations,
before and after the hurricane, she concluded that the storm did not cause
dispersal or redistribution of terrapins.

An attempt to understand the impact of the geographic distribution of a
species on its phylogeny is called phylogeography. Molecular techniques can
be used to create population models that will link geographic distribution pat-
terns, genetic characteristics, and demographic features. This approach can
measure the extent of gene flow or genetic exchange between individuals in
the population or among the subpopulations. Such information can inform
researchers and wildlife managers whether certain geographical groups of ter-
rapins form one large population/subpopulation or whether management
efforts must focus on preserving separate, unique colonies.

In separate studies, researchers Kristen Hart and Susanne Hauswaldt used
a genetic approach to complement their studies of diamondback terrapin
ecology. While a student at Duke University, in the program in ecology, Hart
used microsatellite markers developed in the USGS laboratory of Tim King
(King and Julian, ) to define boundaries of diamondback terrapin popu-
lations (Hart, ). Although the markers were initially developed for bog
turtles, they identify polymorphisms or genetic variation across a wide range
of turtle species. Hart’s analysis identifies six regional populations or groups
of diamondback terrapins that break down as follows:

. Northeast: Rhode Island and Massachusetts.
. Coastal mid-Atlantic: New York, New Jersey, and Delaware.
. Chesapeake.
. Coastal Carolinas.
. South Florida: south Atlantic coast, Florida Bay, and Florida Keys.
. Gulf of Mexico.

Within each grouping, several fine-scale distinctions can be made. The
genetic picture suggests that females remain in local areas, a situation known
as philopatry, while males are responsible for dispersing genes among sites
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within the metapopulations. In other words, the males are moving about
much more than the females.

This type of information has the potential to be employed in conservation
and management. For example, the regional groupings may be so genetically
similar that it may be possible to design repatriation and relocation strategies
within a group to increase the number of terrapins in colonies that are expe-
riencing decline.

Using microsatellite markers she developed (Hauswaldt and Glenn, ,
) as well as D-loop sequences in mitochondrial DNA, Hauswaldt’s stud-
ies at the University of South Carolina were focused on a fine-scale popula-
tion genetic analysis of terrapins within specific estuaries. She hypothesized
that the high site fidelity displayed by terrapins would be reflected in the pop-
ulation genetic structure. Using Charleston Harbor as a study site, Hauswaldt
was not able to differentiate terrapin clusters on the basis of their genetic pro-
files. She found no significant difference between sites within a river, between
males and females, between terrapins during different seasons, and even
among different rivers feeding into the Harbor. She concluded that the high
site fidelity of terrapins is not reflected in their population genetic structure.
Her study also led to the conclusion that male terrapins are responsible for
gene dispersal within the Charleston Harbor cluster.

Hauswaldt’s genetic analyses also pointed to a curious finding: East Coast
terrapins are genetically more similar to Texas terrapins than to Florida sub-
species. She speculates that this is due to the intentional mixing of the sub-
species in the early s. For example, M. t. littoralis was imported to
Maryland and the Carolinas and used for hybridization with the supposedly
tastier Chesapeakes during the heyday of captive breeding programs. The
release of Texas turtles or farm-raised hybrids into Atlantic waters for restock-
ing purposes has led to the spread of Texas terrapin genes on the East Coast.
Hauswaldt also used her microsatellite markers to demonstrate multiple
paternity in diamondback terrapin clutches (discussed in chapter ). Using
hatchlings and females from Matt Draud’s study site on Long Island,
Hauswaldt analyzed  hatchlings from twenty-six females, including seven
double clutches. She found evidence for multiple paternity in six out of thirty-
three clutches. In some cases, only a few hatchlings were fathered by a differ-
ent male. An interesting finding was that no females were shared among the
males, suggesting a large breeding population (Hauswaldt, ). Thus it
appears that multiple paternity occurs in diamondback terrapins but is rela-
tively rare compared to other turtle species.

   



Brennessel_6  1/9/06  10:39 AM  Page 184



As powerful as genetic studies may be, there are some issues and questions
that this approach alone may fail to answer and other questions that can be
raised. Both Hart and Hauswaldt found very low levels of genetic variation
within terrapin clusters and also within relatively large geographic areas. The
low levels of genetic variation within clusters support the many ecological
observations regarding site fidelity. However, the low range-wide variation
seems to contradict ecological field studies that uniformly indicate that terra-
pins, in general, are nonmigratory and stick close to home. Such behavior is
expected to produce inbreeding and thus genetically unique populations.

These contradictory findings bears some explanation. Inbreeding is gen-
erally regarded as an unfavorable process for a population. With inbreeding,
there is always a chance that deleterious genes will be found in greater fre-
quency and that this can eventually lead to the demise of a population.
Although there might be a high level of inbreeding in terrapin populations,
microsatellite analysis reveals that there is some gene dispersal occurring due
to movement of males; local populations are not quite as genetically unique as
predicted from the ecological analysis. Furthermore, there are many cases of
species that are highly inbred but whose populations have rebounded, at least
in numbers, from various environmental or anthropogenic insults. We can
also look at genetic diversity in another context. Even if terrapins exhibited a
high degree of genetic diversity, the population would still be threatened if the
numbers of individuals were so low that they couldn’t find mates or if sexes
were disproportionate in an unfavorable ratio. Therefore, the jury is still out
regarding the potential impact of the relatively low genetic variation within
local populations of diamondback terrapins as well as in terrapins throughout
their range. Ecological and behavioral field studies are also required before we
can fit together all the pieces of the population puzzle.

Habitat Restoration
A significant amount of diamondback terrapin nesting habitat has been irre-
trievably lost. Homes, seawalls, resorts, and highways take the place of sand
dunes and beach strands. It is logical to assume that diamondback terrapins
would utilize new or restored nesting areas if they are close to original nesting
areas and placed within the range of the local population. This has certainly
been the case at the Horsehead Wetlands Center in Maryland where a small
nesting beach was created. Using truckloads of sand, Marguerite Whilden
worked with coastal engineers and landscape architects to create a nesting
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beach (fig. .). The beach is situated shoreward of an artificial oyster reef that
was constructed by the Maryland DNR. The reef shelters the beach and will
mitigate against erosion. Females nested on the beach in the first year it was
created.

This pilot program for creation of nesting habitat will provide valuable
information that can be applied to other conservation efforts. Nesting beach
creation or renourishment efforts not only benefit diamondback terrapins but
also shorebirds and other organisms. However, these attempts must be made
with a thorough understanding of local coastal geology and sediment trans-
port. What good is it to restore or renourish a beach, only to have it wash
away in a year or two? Furthermore, nesting beach restoration by itself will
not be a useful conservation approach if other threats to diamondback terra-
pin populations are not addressed. At sites such as the Brigantine Wildlife
Refuge in New Jersey, now part of the Edwin B. Forsythe National Wildlife
Refuge, adequate nesting habitat alone was not sufficient to maintain dia-
mondback terrapin populations (Burger and Garber, ).

In some cases, the aqueous or marsh habitat of the diamondback terrapin



   

Fig. 6.1. Habitat restoration project at the Horsehead Wetlands Center,
Chesapeake Bay. A nesting beach was created near an artificial oyster reef.
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has been altered. Restoration of these areas can also be very important in con-
servation efforts. The proposed change in tidal flow of the Herring River
estuary in Wellfleet, Massachusetts, is an example of an attempt to restore a
brackish water and marsh system. For mosquito control purposes, a dike was
built across the mouth of the Herring River in the early s. Upstream
waters are fresher than they were before the dike was built; downstream, the
water has become very saline. Opening the dike gates will partially restore the
historic flow of the Herring River and is expected to slow down ongoing sub-
sidence of the marsh. The project is not specifically targeted for diamondback
terrapins. Instead, it represents an ecosystem approach to conservation and is
expected to affect many species of plant and animal. As marsh conditions are
restored, the project will undoubtedly have a positive impact on the terrapins
that utilize this estuary.

Crab Pot Mortality
In many cases of diamondback terrapin conservation, long-term demographic
data are important but the writing is on the wall; there may be an urgency
with respect to action. Crab and eel pots are killing many terrapins. Commer-
cial crab potting is prohibited in the Patuxent River, but local homeowners
can place pots in shallow water adjacent to their property. As a result of a
habitat utilization study in the Patuxent River, Roosenburg et al. () have
suggested that these shallow waters are precisely the areas used by younger,
smaller terrapins, with resulting crab pot mortality. It has been suggested that
crab pots not be allowed in shallow water. At the very least, these shallow-
water pots should be fitted with BRDs or have a structure that maintains per-
manent air space (Roosenburg et al., ).

How much data are needed to demonstrate that terrapin populations are
declining? How many terrapins must die in crab pots before regulations are
adopted? With data from field studies and an uphill battle with state regula-
tors, it was possible for Roger Wood to champion the use of terrapin excluder
devices in New Jersey (fig. .). A  regulation mandates the use of TEDs
(BRDs) on commercial crab pots that fish in waters less than  feet wide at
low tide or in man-made lagoons. Wood would like to see the regulations
extended to include recreational crab traps as well. Regulations have also been
enacted in Delaware and Maryland. In Maryland, recreational crab pots must
be fitted with BRDs, but commercial crabbers are exempt from the regulations
(table .).



   :     
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In , the Environmental Committee of Kiawah Island, South Car-
olina, offered to outfit crab pots, free of charge, with BRDs to protect terra-
pins. The program is completely voluntary and designed as a conservation
measure for recreational crabbers.

Several state and local environmental groups have taken initiatives in
removing ghost crab pots. Crab pots are private property and cannot be indis-
criminately removed from the water, even after they have drifted from their
original moorings. Since , the Texas Parks and Wildlife Department has
conducted an abandoned crab trap removal program during a ten-day mora-
torium on crabbing each February. Any pot that remains in the water during
the ten-day period is assumed abandoned. Aerial surveys are used to deter-
mine locations of abandoned gear. Over a three-year period more than ,
pots were removed with the assistance of volunteers (Morris, ). In ,
the Gulf States Marine Fisheries Commission developed a regional program
to remove traps from Alabama, Mississippi, Louisiana, and Texas. Thus far,
, derelict traps have been removed (Perry, ). Ghost crab pot
cleanups are being organized and implemented in states along the mid-
Atlantic region, where thousands of them, sitting in . to  meters ( to 
feet) of water, can be seen from the air.

Scientific studies indicate TEDs/BRDs will not adversely affect crabbing
operations. In some cases, more crabs are caught in traps with exclusion
devices than without them. The equipment is relatively inexpensive and will
prevent diamondback terrapin mortality and will lessen by-catch of other
species as well. These devices will not only be important on crab pots that are
actively being used but become even more significant on ghost traps. Some
crab traps have even been fitted with biodegradable panels to allow free egress
of creatures that might otherwise become entrapped in ghost pots.

Nest Protection
At several diamondback terrapin research sites, eggs and nests are being pro-
tected with metal or plastic devices of various designs. Sometimes these nest
protectors are as simple as a square of wire mesh, tacked down around the
nest. Some contraptions are fabricated from hardware cloth, wire, or plastic
mesh (fig. ., top). Other designs are large exclosures in which the eggs from
multiple nests can be relocated and allowed to develop in a protected environ-
ment (fig. ., bottom). These devices are employed to prevent depredation of
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Fig. 6.2. Design of nest protectors. Some predator excluders protect individual
natural nests (top), while others provide a protected area for nest relocation 
(bottom).

Brennessel_6  1/9/06  10:39 AM  Page 189



nests by raccoons and other nest predators. They are sunk into the substrate
around the nest to hopefully prevent predators from digging under the struc-
tures and getting at the eggs.

In order to use a nest protector or predator exclosure it is important to be
able to locate freshly laid eggs. This is possible using field marks (fig. .) or
by observing nesting activity. Sometimes it is important to confirm the pres-
ence of eggs before making the effort to protect the nest. We have known dia-
mondback terrapin females to make false nests; they go through the entire
nesting ritual but do not deposit any eggs in the nest. Once the nest is pro-
tected, it must be monitored throughout the spring and summer to make sure
that a predator does not dig under it. I have performed daily checks on pro-
tectors placed over nests that are on the margins of roadways or parking lots,
replacing them as necessary during the summer as they get squashed by cars
or removed by vandals. More important, nest protectors must be monitored
during hatching season to assure that hatchlings do not become trapped and
that they remain able to make their escape into the marsh.

   



Fig. 6.3. Brochures inform citizens about terrapin conservation projects and pro-
vide contact information for reporting terrapin sightings.
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Other research and conservation groups have developed their own designs
for nest protectors and have had success with their employment. Some of us
became concerned that these cages and bins would alter nest temperatures and
thus skew the ratios of male to female hatchlings. After spending a few years
burying temperature loggers in protected nests and the adjacent substrate, we
are convinced that the somewhat manipulative effort of protecting nests will
not change the sex ratio of hatchlings in the nests. We don’t see a significant
difference in diel or seasonal nest temperatures under exclosures as compared
to adjacent soil (fig. .) (Brennessel and Lewis, personal observations).

On Cape Cod, we have had tremendous success with wire cage nest pro-
tectors for a small percentage of viable nests that we are able to find. Only a
handful of exclosures have been overturned or excavated by raccoons. Some
protected nests succumb to maggot infestation or root predation, but most
produce viable hatchlings in late summer and fall. Other conservation groups
have had similar success with nest protectors. When used to protect natural
nests, the efforts to protect developing eggs are not as artificial or manipula-
tive as taking eggs from nests and incubating them in the laboratory.

Local Conservation Efforts
Individuals, environmental groups, schools, and state agencies have all been
involved in local and regional activities on behalf of diamondback terrapin
conservation. There are many similar initiatives, including terrapin hotlines,
“adopt a turtle” or “adopt a hatchling” programs, recruitment of volunteers to
monitor nesting, and academic research to fill in those demographic and life
history gaps. Many groups have produced educational brochures to inform
the public about the problems that terrapins are facing (fig. .). To highlight
these efforts, I describe a few of the more visible and enduring programs and
some of the individuals involved.

 :  
While New Jersey male and juvenile terrapins are drowning in crab traps,
females, and the eggs they carry, are being flattened by cars. Under the direc-
tion of Roger Wood and Roz Herlands, the Wetlands Institute has taken the
lead in raising public awareness regarding terrapin road mortality. The
emphasis has been on community education and involvement. Campaigns
such as “Drive Eggstra Carefully” alert motorists to terrapins on the roads and
causeways as female turtles seek nesting locations. Interns and volunteers

   :     
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scour the roads to look for crossing terrapins and place them out of harm’s
way. Exhibits and displays, the “Teaching about Terrapins” program, events at
local schools, and community functions also alert community members and
vacationers to terrapins on the roads. The dramatic “Road Mortality” display,
which gives the seasonal tally of road-killed terrapins, averaging about  per
season, is updated daily. In attempts to restore the numbers of female terra-
pins that are killed by autos, eggs are removed from the dead animals and
incubated in the laboratory at temperatures that will produce female hatch-
lings. These females are then returned to the marsh.

Roger Wood, who spearheads these efforts, has been recognized as a ter-
rapin hero. At the Third Workshop on the Ecology, Status, and Conservation
of Diamondback Terrapins in , Wood was presented with an award to
honor his many years of diamondback terrapin research, education, and con-
servation.

 : 
Marguerite Whilden is a lightning rod in Chesapeake Bay terrapin circles,
igniting controversy with her approaches to diamondback terrapin conserva-
tion. I caught up with Whilden on Maryland Day in April , a day of cel-
ebration held under tents and on the beautiful campus greens at the
University of Maryland in College Park. This day of learning and fun is
attended each spring by tens of
thousands of University of
Maryland students, friends,
parents, alumni, prospective
students, and residents of the
Baltimore and Washington
areas. It was entirely appropri-
ate that the University of Mary-
land mascot be represented.
The official mascot since  is
a very famous terrapin, named
“Testudo.” Athletes from the
University of Maryland are
referred to as “terrapins,” and
“Fear the Turtle” has become a
school rallying cry.

The cartoon-like Testudo



   

Fig. 6.4. Testudo balloon at the University
of Maryland, College Park.
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was there in full force: as a giant air filled balloon (fig. .), and displayed
proudly on hats, tee-shirts, and sweatshirts. A portion of the proceeds from
the sale of this “Fear the Turtle” merchandise is funneled into terrapin conser-
vation and habitat restoration projects. An elegant, lifelike, bronze sculpture
of Testudo is displayed at the entrance to the McKeldin library, a gift from the
class of  (fig. .). Folks were lining up to rub the glistening terrapin’s
head, a gesture assured to bring good luck, and to have their photo taken with
the metallic reptile.

Live terrapins of all sizes were brought to campus by Whilden and her
UM terrapin intern for display in the Big Tent, where a terrapin roaring con-
test was underway. In a new series of television commercials, the UM terra-
pin roars like a lion, a type of publicity campaign to promote school spirit and
pride. One of Whilden’s terrapins was hamming it up for the cameras, pos-
ing with arched neck as she was passed from admirer to admirer. This female
had been injured and was being rehabilitated, but she clearly preferred life in
the limelight to life in the wild. Live terrapins could also be found at the
plaza, where alumni events were occurring. Here, the terrapin display had to
compete with a contest to select “Maryland Idol,” a takeoff on a popular tel-
evision show, American Idol.

Whilden worked for  years with various environmental agencies,
including the Maryland De-
partment of Natural Resources,
and was instrumental in devel-
oping and implementing a
novel, multifaceted terrapin
conservation and education
program. The DNR initiatives,
primarily directed toward com-
mercial fishermen, were
expanded to include a larger
audience. Instead of simply
focusing on the use of BRDs and
licensing of terrapin fishermen,
Whilden extended outreach
efforts to target local citizens.
She galvanized a large group of
individuals to become members
of her “Terp Team”: watermen,
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Fig. 6.5. Bronze Testudo outside McKeldin
Library, gift to the University of Maryland
from the Class of ’.
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veterinarians, landscape architects, property owners, boat owners, welding
companies (to make the BRDs), donators of reptile incubators, tanks, and
other equipment, and many local elementary schools.

Terrapin Station was Whilden’s brainchild. It was established in .
One of its programs, Turtle Tots, brought terrapins to the classroom. Eggs
from “compromised” nests were hatched and then headstarted by young chil-
dren. Raising terrapins was a jumping off point for teachers to incorporate
lessons about conservation and to educate the next generation of environmen-
tal stewards. One initiative was implemented in the environmental education
program for third graders in Calvert County public schools. As the school
children assumed the responsibility of temporary terrapin guardians, they
became interested in the turtles and excited about preserving the Chesapeake
Bay habitat in which terrapins live. In the spring, on Terrapin Day, the head-
started terrapins were released at the locations where their eggs were found.
At an event dubbed the “Chesa-Peake-ness,” young diamondback terrapins
raced back into their natal marshes. The headstarting program was eliminated
when a few individuals expressed fear that the terrapins might transmit Sal-
monella to the children. Some scientists were worried that the classroom-
reared terrapins might harbor pathogens that could not be detected by the
screening program that was being used to assess their health and, as a result,
would introduce these pathogens into the wild populations.

During her tenure with the Maryland DNR, Whilden, the “Turtle Lady,”
developed partnerships with many local organizations, including the Severn
River Association, Sherwood Forest Naturalist Program, Wildfowl Trust of
North America, Assateague Coastal Trust, Whitehall Bay Institute, many
private citizens, and the U.S. Naval Academy in Annapolis, where a terrapin
nesting sanctuary was created. She encouraged shorefront property owners to
post “Terrapin Sanctuary” signs on their bayfront beaches and worked with
them to search for ecofriendly alternatives to hardening their shorelines.

The Living Shorelines project, developed by the Maryland DNR under
the leadership of Kevin Smith, is targeted to waterfront property owners and
helps them to devise a strategy for protecting and preserving shallow water
habitat adjacent to their homes. Some owners have even taken the expensive
plunge to purchase tons of sand and “restore” their shorelines. Landowners are
advised and assisted with creating critical-area buffers of  feet. These
buffers consist of naturally vegetated areas landward from the mean high
water mark of tidal wetlands and tributary streams. Such buffers function to
filter sediments, nutrients, and toxins that might otherwise be dumped into
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the bay as a result of runoff, and the buffers provide critical habitat for terres-
trial and aquatic species. The program thus promotes active shoreline stabi-
lization with the use of non-structural erosion control methods. Marsh
grasses such as Spartina and other vegetation and natural landscaping mate-
rials take the place of seawalls, bulkheads, and riprap. Whilden has promoted
the Living Shoreline project as a terrapin conservation mechanism. “Garden,
Don’t Harden” is her slogan for this method of shoreline and beach strand
preservation and restoration. Promotion of landowner stewardship is some-
times a hard sell. These programs can be quite costly and force landowners to
think beyond the needs of preserving their own property.

For the uninitiated citizen, Whilden describes the diamondback terrapin
as the buffalo of Chesapeake Bay, an exploited creature whose numbers have
declined as a result of human activities; terrapins, like extant buffalos, are
dependent on us for their protection and survival. Whilden worked with the
University of Maryland on the “Fear the Turtle” campaign, and she has also
helped with the establishment of diamondback terrapin nesting sanctuaries.
The terrapin sanctuary in Crisfield is near the site of one of the original ter-
rapin farms.

If anyone can develop a catch phrase to attract individuals and groups to
the topic of diamondback terrapin conservation, it is Whilden. With the
Maryland DNR, The Diamondback Terrapin Task Force, and other partners,
she has initiated campaign after campaign and sponsored event after event to
attract folks to various conservation initiatives. She feels that her terrapin
campaigns not only will benefit the Maryland State Reptile, but also have the
potential to rally conservation-minded citizens to protect and restore Chesa-
peake Bay. Whilden was also a founding member of the Terrapin Research
Consortium, a research advisory group “convened independent of political,
academic and government organizations to develop sound research, manage-
ment and educational standards and share information freely, fully and accu-
rately in the interest of the Diamondback Terrapin resource throughout its
range” (from the Terrapin Institute web page: http://www.terrapoininstitute.
org/consortium.htm).

When budget cuts eliminated Whilden’s DNR position as program man-
ager for terrapin conservation, she remained undaunted. Her efforts have not
lost momentum. She founded a private, not-for-profit terrapin conservation
organization, the Terrapin Institute, in  to continue projects that were
initiated when she worked for the DNR and to move in additional conserva-
tion directions. She obtained funding from the energy company PEPCO, the
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University of Maryland “Fear the Turtle” fund, and many private individuals.
“Marsh Madness” is one of her campaigns aimed at UM students and
alumni/ae to protect their school mascot. For a $. contribution, a market
terrapin is purchased, tagged, and released in a person’s name. The donor gets
a certificate of sponsorship and the terrapin’s tag number.

Aside from her controversial purchasing and releasing of market terrapins
from Chesapeake watermen and seafood wholesalers, described in chapter ,
she remains involved in numerous research, education and conservation ini-
tiatives to preserve Maryland’s State Reptile. She is backing a proposed five-
year moratorium on commercial harvest so that a large-scale study can be
conducted to determine the Chesapeake Bay terrapin population size and dis-
tribution. She remains concerned about the increasing pressure to harvest ter-
rapins for Asian markets. Although commercial terrapin fishing is not a
large-scale operation, watermen continue to catch terrapins as unreported by-
catch, and they may have less incentive for returning these animals to the bay
if eager buyers are in the wings. With increasing demand for turtles, more
watermen may be lured to the terrapin fishery. Without a good handle on cur-
rent harvest information, it will be difficult to follow any changes in the com-
mercial trends. Whilden pitches conservation to watermen and urges them to
report any turtles they take that have her tags attached. As added incentive to
report, she guarantees their privacy.

A USGS team from Patuxent Wildlife Research Center has launched a
significant undertaking: a study to assess the current status of the bay’s terra-
pin population. Using fyke nets, baited traps, and the help of watermen to
locate terrapins in winter hibernacula, the team has captured and tagged hun-
dred of terrapins. Although Chesapeake Bay is a large area to cover, the team
is hopeful it will be able to produce an accurate assessment of the status and
distribution of the “Buffalo of the Bay,” which will inform future conservation
efforts.

 : 
Don Lewis of Wellfleet, Massachusetts, can be described as the Cape Cod
motivational speaker for terrapin conservation. Lewis has received a consid-
erable amount of local press for his work with Cape Cod terrapins and has
raised the level of awareness for the terrapin’s plight. Always emphasizing the
positive, Lewis gets people excited about diamondbacks and preservation of
their habitat. His road show to schools, herpetological societies, Wellfleet vis-
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itors, and other groups connects people to terrapins in ways that make folks
care about these turtles. Lewis and Sue Nourse, a marine science teacher at
Tabor Academy in Marion, Massachusetts, have created and implemented a
teaching and research module using “Turtles in the Classroom” as a theme.
Their model, “Saving Turtles from Estuaries to Deep Blue Seas,” partners stu-
dents with scientists. In this kindergarten to Grade  model, students
become research investigators; they collect field data, take measurements, and
participate in various research projects. Older students make presentations to
elementary schools and explain ecological concerns to local community
groups. Tabor is situated on the waterfront, and Tabor students are lucky
enough to have diamondback terrapins right in their own backyard. The col-
lective efforts of Nourse and Lewis confirmed the presence of diamondback
terrapins in Sippican Harbor and Aucoot Cove, and have identified diamond-
back terrapin mating aggregations and nesting areas. Using the curricular
ideas they developed and piloted for Tabor students, Nourse and Lewis have
adapted their curriculum as a way for other schools to introduce science con-
cepts in a hands-on, interactive manner. When Nourse explained the model
to me, she described the “delight for an educator” when students become
excited about science. Referring to the terrapins, she commented. “The best
part of the whole turtle program is watching their magic transform the class-
room.”

There are some who have taken environmental action in their own hands,
but their motivation is not conservation and the impact of their actions may
not be beneficial to the Massachusetts terrapin populations. It is an annual
rite of New York City Buddhists to practice a “releasing life” ceremony. Ani-
mals that are destined to be killed for human consumption are purchased and
freed. In June , Manhattan Buddhists purchased about  diamondback
terrapins from markets in Chinatown and transported them to the village of
Padenarum on Buzzards Bay. After suitable “releasing life” prayers were
chanted, the terrapins were set loose into Massachusetts waters. No one
knows the origin of the terrapins; most likely they were from the mid-Atlantic
region. No one knows if the released turtles will settle into their new habitat
and breed with the local population. No one knows how long the Buddhists
have been releasing Chinatown terrapins into Buzzards Bay. No one knows if
these “foreign” turtles will confound the fine-scale terrapin genetic studies
that are being planned for the southwest coast of Massachusetts.



   :     
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 : 
George Heinrich believes that biologists have an obligation to conduct or
participate in conservation education programs. Educators are conduits for
dissemination of information to the public, policymakers, and the next gen-
eration of environmental advocates. With this in mind, he has used Florida’s
turtles, including diamondback terrapins, as a centerpiece for environmental
education workshops for educators. Educators participate in classroom activ-
ities that are supplemented with engaging, hands-on field experiences. Hein-
rich uses the plight of Florida’s turtles as a case study for teaching ecology and
conservation.

     
Raising public awareness about diamondback terrapins is a necessary conser-
vation step, especially in coastal communities where this turtle can be found.
Many people may be aware of the decline of the turtle soup fad and the less-
ening of harvesting stress on diamondback terrapin populations. However,
there may be a false sense of an assured rebound for the species now that tur-
tle soup is not a common first course on the dinner table. Instead of soup
cravings, many of our other activities and pursuits, commercial as well as
recreational, are taking their toll on the terrapin.

Every injured female that is rehabilitated will breed and produce hatchlings
for many years. Not a single injured female should be denied veterinary care.
Justin and Juliet Blass, my nephew and niece, gave just such an injured female
a second chance. They had never seen a turtle in the water near their home in
Jamesport, New York. They observed a lethargic female terrapin tumbling
around in the onshore waves off their beachfront property. The turtle was hav-
ing difficulty swimming and kept getting swept back to shore. Mystified by
seeing a turtle in Peconic Bay and sensing that the turtle was in trouble, the
Blass children and their father made an emergency call to the Riverhead
Aquarium, where staff guided them to a wildlife rehabilitation center. Packed
in a Tupperware container, the female terrapin was brought in for observation.
When she was examined, a large gash was found on her plastron, from a sus-
pected boat strike. If this female had been left to her own devices, she proba-
bly would not have survived. Transporting terrapins to treatment centers takes
time and effort, but informed, caring individuals can make a difference. This
injured turtle is on the mend. She was given a chance that she would have
been denied if she had not been rescued from the shoreline.
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Founding of the Diamondback Terrapin Working Group
In , thirty-three individuals from thirteen states attended the First Work-
shop on the Ecology, Status and Management of the Diamondback Terrapin
(Malaclemys terrapin) at the Savannah River Ecology Laboratory. As com-
piled by Seigel and Gibbons (), the recommendations that resulted from
the workshop included funding of research in the following areas:

• Demography.
• Genetic studies.
• Habitat use.
• Movement patterns and home range size.
• Ecology of juveniles.
• Long-term life history studies.
• Taxonomic studies on subspecies.
• Behavioral ecology.

Although there was an overall sense that terrapin numbers were declining,
workshop participants agreed that there was a lack of information on the pop-
ulation status of the diamondback terrapin in most states and that there was
insufficient evidence to propose listing diamondback terrapins under the
Endangered Species Act. The workshop also highlighted the most serious
threats to diamondback terrapins that were recognized in ; crab pots and
habitat loss were at the top of the list. Other pressures on the population were
identified: commercial harvesting for food and pet trades, road mortality, boat
strikes, and predation by raccoons.

The Second Workshop on the Ecology, Status and Conservation of Dia-
mondback Terrapins was held in  at the Wetlands Institute in Stone
Harbor, New Jersey, where Roger Wood served as host. Discussion and analy-
sis of the terrapin’s plight continued. Ten years after the first meeting, the
third workshop in the series was held in Jacksonville, Florida. Joe Butler and
George Heinrich, organizers of the workshop, urged participants to think in
terms of wide-range conservation. At the third workshop, a national Dia-
mondback Terrapin Working Group (DTWG) was formed by unanimous
vote of attendees. The mission statement and objectives, as drafted by Butler,
Heinrich, and Roosenburg and approved by the working group are as follows:

Mission Statement

We are a group of individuals from academic, scientific, regulatory and
private institutions/organizations working to promote the conservation
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of the diamondback terrapin, the preservation of intact, wild terrapin
populations and their associated ecosystems throughout their range.
The Diamondback Terrapin Working Group is committed to and sup-
ports research, management, conservation and education efforts with
the above goals in mind.

Objectives

. To advocate and promote sound, scientifically based survey and pop-
ulation studies that can identify demographic trends and identify causal
factors contributing to changes in population size, growth and structure.
. To identify situations which threaten the existence of terrapin popu-
lations and take necessary steps to remedy those situations.
. To maintain a database of the known terrapin populations which are
or have been studied with specific attention to changes in population
growth rate.
. To provide advice and recommendations for the research direction
and effective management and conservation of terrapins throughout
their range.
. To promote and assist educational programs that focus on terrapin
conservation or which use the terrapin as a model organism to promote
environmental awareness and stewardship.
. To meet once every three years as the “Workshop on the Ecology,
Status and Conservation of Diamondback Terrapins.” The Diamond-
back Terrapin Working Group will hold an open meeting during the
workshop to conduct general business.
. To serve as a source of information on terrapins and their associated
habits. One aspect of this will be to maintain a bibliography of all
known scientific publications concerning diamondback terrapins.

Regional Strategies
Although range-wide planning is critical, regional strategies are equally
important. There are many localized threats that affect terrapins in certain
areas more than others. The best model I have seen for general recommenda-
tions for diamondback terrapin conservation are those of the Maryland Dia-
mondback Terrapin Task Force, established in January  by Parris N.
Glendenning, governor of Maryland at the time. Some recommendations can
be used in any region, but some are unique to Chesapeake Bay. After careful
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consideration of the data at hand and the subsequent conclusion that this his-
torically notable species was in decline, the task force drafted a report in Sep-
tember  with interim recommendations that are posted at the web site of
the Terrapin Institute (http://www.terrapininstitute.org/TFR.htm). This
report provides a comprehensive listing of proposed actions to augment ter-
rapin conservation efforts in Chesapeake Bay. Key recommendations include:

• Moratorium on commercial harvest.
• Stock assessment.
• Establishing and enforcing legal size limits.
• Further limits to the time for harvest to coincide with the historic ban

(April –November ).
• Limitation in the issue of new commercial harvest licenses.
• Banning of commercial crab pots in tributaries.
• Development of cost-effective BRDs.
• Relisting of terrapins as “In Need of Conservation.”
• Identification and protection of nesting beaches.
• Enactment of legislation and administrative policy for shoreline erosion

control and beach strand preservation.
• Establishment of management policy for shoreline stabilization that will

create, rather than destroy, terrapin nesting habitat.
• Continue and expand the program for head starting/repatriation for pub-

lic education.
• Establish an annual Diamondback Terrapin Day in May to promote pub-

lic awareness and appreciation of terrapins and stewardship of Chesa-
peake Bay.

• Enact humane treatment regulations for terrapin handling and shipment.

As we consider recommendations for diamondback terrapin conservation,
we might also learn some lessons from research and management of their
marine cousins. For sea turtles, high survival rates are needed at all life stages
to ensure that individuals will reach reproductive age and maintain popula-
tions. In the case of the diamondback terrapin, we must understand habitat
requirements for all life stages, and these habitats must be protected. There
should be at least a temporary halt to commercial harvest until populations
can be adequately characterized. Similar to the conditions that led to the
crash of sea turtle populations, sustainable harvest of long-lived, late-matur-
ing turtle species may be impossible.

In some cases, we may have to reevaluate guidelines for recreation. It may
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be difficult to mandate and enforce seasonal closure of terrapin nesting sites
to beachgoers or to limit recreational crabbing but there are precedents in
which similar strategies are used to manage other species. Anglers and visitors
to Cape Cod have come to expect seasonal beach closures to ORV traffic when
piping plovers are nesting.

The complexity of turtle conservation has been articulated by many
researchers (Klemens, ). The conservation issues that affect diamond-
back terrapins also impact many other turtle species. Highly manipulative
measures that are being contemplated or designed to increase the local terra-
pin population, such as headstarting, relocation, or repatriation are controver-
sial and have had only limited success with other species. Furthermore, these
will not be viable conservation strategies if suitable habitat is missing or
destroyed.

High hatchling and juvenile mortality means that adults must live long
lives and continue reproducing in order to stabilize the population. However,
many threats specifically affect the reproductive-aged adults. We must pay
attention to diamondback terrapin life history traits and design conservation
strategies accordingly. We deal with a species that exhibits delayed maturity,
longevity, site fidelity, use of different habitats during different life stages, low
nesting success, and increased or high levels of depredation. We cannot expect
diamondbacks to respond rapidly to multiple anthropogenic stresses. A mul-
tifaceted conservation approach will be necessary; long-term monitoring will
be a key component in assessing the results of any program.

Some conservation efforts appear to be paying off. In some areas, the local
population of diamondback terrapins has noticeably increased since the dan-
gerously low levels of the early and mid s and currently appears stable.
But even with the protective measures that are already in place, many other
factors are having a profound impact on potential rebound of the terrapin, and
vigilance will be necessary in order to assure successful recovery of these tur-
tles. Although we may not have all the demographic data that are necessary to
produce conservation and management guidelines and legislate optimal reg-
ulations, let us not suffer from a paralysis of analysis. We can and should move
forward with some immediate measures, such as requirements for TEDs/BRDs.
Some researchers have also suggested a requirement for biodegradable panels
on all crab pots to further reduce bycatch in ghost pots. Protecting natural
nests from predators by using nest protectors/predator excluders can also be
implemented without a great deal of expense.

The diamondback terrapin’s ancestors survived a mass extinction  mil-
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lion years ago that completely demolished other reptiles such as the dinosaur.
Each year, many terrapins survive six months or more of suspended life, dor-
mant under winter ice and freezing mud. The question remains: Can terrapins
survive our interference in their daily and seasonal activities?

Terrapins for the Future
The diamondback terrapin is known outside the world of culinary arts, biol-
ogy, herpetology, and fishing. Terrapins have also been used in the marketing
arena; “terrapin” is in the name or logo for many different commercial enter-
prises and products such as software companies, puppet theaters, greeting-
card companies, home alarm companies, restaurants, jewelry artisans, tile
manufacturers, skin and body products, dog kennels and breeders, wet-suit
brands, tree nurseries, music companies, and others. Whether these names
and logos refer to the diamondback terrapin in particular or to the generic use
of the term “terrapin” to describe a turtle is often not clear.

Turtles, in general, are reptiles to which people can readily relate. They are
revered in many cultures and are the subject of a diverse array of stories and
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Fig. 6.6. Turtle/terrapin jewelry, carvings, and statues.
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legends. Children are exposed to them in a friendly and engaging manner in
picturebooks, as plastic or stuffed toys, and in the form of television charac-
ters. With the exception of the snapping turtle, Chelydra serpentina, which has
an undeserved reputation as a mean-tempered and dangerous species, turtles
are generally considered to be harmless, rather helpless creatures. Although
not cuddly or warm, they are nevertheless liked by most people. They tend to
be shy, mind their own business, and are not loud or disruptive. They have
pleasing body symmetry and charismatic facial features. Artists have rendered
many different species of turtle, including the terrapin, in a variety of media.
Earrings and jewelry are available from many sources. Terrapins and other
types of turtles have been sculpted from myriad materials (fig. .). It is a rare
household that does not have a “turtle” of some kind residing within.

Let us hope that our aesthetic appreciation of these creatures will extend
beyond the incorporation of terrapin images and the use of terrapin logos.
Our relationship with this turtle must motivate us to initiate further research,
conservation, and education efforts to ensure that we leave more than just the
rendering or representation of the terrapin for future generations.
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