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ABSTRACT: In his April 2010 TED talk on the shifting baseline syndrome, Daniel Pauly warned
us that ‘we transform the world, but we don’t remember it.’ This lapse is the greatest obstacle to
understanding and restoring the structure and function of ecosystems transformed by anthropogenic effects over past centuries or even over the past few decades. Historical anecdotes can be
a powerful tool to address gaps in our knowledge of the past. I present a case study to demonstrate
the use of anecdotes to reveal the extensive predation by black bears Ursus americanus on sea turtle eggs in Florida, USA. Until the late 1800s, bears were major predators on eggs deposited by the
large sea turtle aggregations nesting on the east coast of Florida. However, this past source of
mortality, and the resulting substantial transport of nutrients from marine to terrestrial habitats via
the bears, are largely unknown today. By the early 1900s, the great influx of humans to the east
coast of Florida quickly decimated the bear populations by hunting and habitat degradation.
Without historical anecdotes, knowledge of the extensive predation by black bears on sea turtle
eggs in Florida would have been lost.
KEY WORDS: Shifting baseline syndrome · Marine turtle · Black bear · Predation · Florida coastal
ecosystem · Nutrient transport · Loggerhead

1. INTRODUCTION
As Jackson (2001, p. 5411) stated, ‘our concept of
what is natural today is based on personal experience at the expense of historical perspective.’ This
brief statement summarizes why the shifting baseline
syndrome (SBS; Pauly 1995, 2010) is a great threat to
environmental conservation. The SBS results in inappropriate baselines against which to measure environmental change, thus increasing our tolerance for
environmental loss (Soga & Gaston 2018). How can
we restore ecosystems without knowledge of what
has been lost? Pauly (1995) emphasized the power of
incorporating anecdotes from historical accounts into
modern fisheries models as part of the solution.
Paleoecological, archeological, and historical data
are the best sources of information on the structure
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and functioning of past ecosystems for understanding and recreating those ecosystems (Jackson et al.
2001, Pitcher 2001, Bjorndal & Bolten 2003, Pandolfi
et al. 2003). Anecdotal accounts from past centuries
can help counter the SBS and provide information
on selective pressures that shaped ecosystems, particularly with improved knowledge of food webs,
interspecific competition, and population regulation.
Greater understanding of the scope of anthropogenic effects, particularly how early these major
pressures started, can improve management of
modern ecosystems.
In this paper, I review anecdotes to reconstruct
the historical importance of black bear Ursus
americanus predation on sea turtle eggs in Florida,
USA, and discuss implications of this little-known
interaction.
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2. HISTORICAL ACCOUNTS
Atlantic Ocean

The earliest account of predation by black bears on
sea turtle eggs that I found was by Bernard Romans
in his survey of the east and west coasts of Florida
between 1769 and 1771 (Romans 1775, p. 283−284):
‘During the season the loggerhead turtles land here
[Jupiter Island] in vast multitudes, to lay their eggs,
which the bears profit by; for, led by instinct, or otherwise, these animals come in droves, and dig the eggs
out… So industrious are the bears at digging up the
eggs, that the turtle seldom leaves her nest above a
quarter of an hour before they are eaten, insomuch, that
a traveller, if he choses any of this provision, is obliged
to watch the turtles coming. I have seen the bears
approach within five or six yards of our camp, at times
when we had some of these eggs, but this stretch of
latronical boldness, generally cost them their lives.’

After learning about bears as past predators from
Romans, I discovered that very few of the sea turtle
biologists with whom I spoke knew of this phenomenon. With the exception of Dodd (1988), published
reviews of sea turtle predators do not include bears
(Stancyk 1982, Witzell 1983, Hirth 1997, Heithaus
2013).
Further research revealed several anecdotal accounts of bears feeding on sea turtle eggs, reviewed
below. All reports were from the east coast of Florida,
and all are consistent with the description by Romans
(1775). I did not make a complete review of Florida
newspapers that undoubtedly would have yielded
many more anecdotes. The most complete accounts
are those by J. M. Murphy (1890) and a letter written
by Wenzel J. Schubert to Archie Carr on 14 June
1961. In his letter, Schubert described his experiences as a sea turtle egg collector when he was a boy
on Hutchinson Island, Florida, from about 1894 to
1905. This letter, brought to my attention by George
Balazs, may be found in the Supplement at www.intres.com/articles/suppl/n043p353_supp.pdf.
Although the distributions of black bears and sea
turtle nesting would have overlapped along many
Florida beaches (FWC 2019), predation by black bears
on sea turtle eggs was only reported in early accounts
from Merritt Island (Barbour 1944) south to Cape
Florida (Munroe 1893), a distance of about 300 km
(Fig. 1). Other accounts of bears eating sea turtle
eggs in this region in addition to those discussed in
this paper include a description of an encounter on a
beach east of Indian River (Webb 1887), a statement
that pioneers in Palm Beach County had to be careful
while collecting sea turtle eggs because eggs were
the favorite food of bears (Pedersen & DeVries 2012),
and the recounting by the great naturalist Thomas
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Fig. 1. Locations discussed in the text. Map was created in
ArcMap version 10.6.0 (ESRI 2018) using data from FWCFWRI (2017), USGS (2018), and Williams (2004)

Barbour (1944, p. 143) of his childhood memory from
about 1896 of seeing bear tracks on Merritt Island
where the bears ‘had been walking the ocean beach
waiting for the loggerhead turtles to come ashore
and lay their eggs.’
Black bears may have preyed on sea turtle eggs in
other areas of the southeastern USA, but I found no
records. The apparent geographic limit of this foraging activity suggests it may have been a learned, not
intrinsic, behavior. That is, long before Romans visited Florida in 1770, one or a few bears learned this
technique that then spread among other bears in the
region through imitation. This behavioral phenotype
was maintained in the population throughout following generations. Similar cases are the classic examples of tits (Parus spp.) in Britain learning to open
milk bottles (Fisher & Hinde 1949) and Japanese
macaques Macaca fusca learning to wash sweet potatoes (Kawamura 1959). If these bears shared a
learned behavior of feeding on sea turtle eggs, this
behavior would have disappeared if the bear population died out.
Black bears were sufficiently abundant on the
beaches during the sea turtle nesting season to consume almost all egg clutches shortly after they were
deposited (Romans 1775, also indicated in the 1961
letter by Schubert). Bears would swim the Indian
River to the coastal barrier islands to feed on sea turtle eggs (Dodge 1894). Murphy (1890, p. 80) reported
‘A party of three of us killed five bears on the Indian
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River one night while they were searching for turtle
eggs, and we might have slain more had not the
sandflies bothered us so much as to affect our aim.’
Bears were also very efficient: ‘Both bears and raccoons possess the remarkable faculty of being able to
go direct to a turtle’s nest’ (Murphy 1890, p. 80). Schubert reported that ‘During my boyhood [~1894−1905]
only the bears robbed the nests, and up to the turn of
the [20th] century they missed but few.’ He echoed
Romans in reporting that he had ‘to cover the beach
by moonlight and catch the turtles actually on the
nest, or get there immediately after the eggs were
laid, to beat the bears.’ Individual bears could consume a large number of eggs. A single bear was
reported to consume 200 eggs in one sitting (Dodge
1894) and ‘devours as many [eggs] in twenty-four
hours as a man would in a week’ (Murphy 1890, p. 79).
Nesting by green turtles Chelonia mydas, always
in smaller numbers than loggerheads Caretta caretta, is mentioned in several accounts (Murphy
1890, Dodge 1894, also in the letter by Schubert). All
reports of bears consuming eggs either did not identify the species or stated they were loggerhead eggs.
Loggerhead egg clutches would probably be more
vulnerable to bears because they are substantially
closer to the beach surface than those of green turtles
(Dodd 1988, Hirth 1997). In addition, I found no
reports of bears attacking nesting sea turtles; all
reports only referred to bears eating sea turtle eggs.
This diet selection is reasonable because eggs are
easier to process — bears are efficient diggers — and
have a much greater nutrient density than adult sea
turtles.
In the 18th and early 19th centuries, humans killed
relatively small numbers of bears along the Florida
coast primarily for food or personal protection. The
pressure from humans on both bears and sea turtle
eggs increased in the late 1800s, sometimes in combination. ‘Quite a large party was over there [Cocoa
Beach] last week, some at work, and some on pleasure bent. The hunters report killing two bear, and
securing turtles, turtle eggs, clams, and many good
things’ (The Tropical Sun 1891). This pressure
increased dramatically as Henry Flagler extended
his Florida East Coast Railway along the Florida
coast, opening the area to commerce and supporting
a great expansion of the human population. The railway reached Palm Beach County in 1894 and Miami
in 1896 (Standiford 2002). Coastal bear populations were soon decimated by hunting and habitat
destruction.
The fate of bear populations on Hutchinson Island is
relatively well documented and is probably represen-
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tative of the surrounding coastal region. Largely as a
result of hunting, bears were rare by 1920, and
reports of individual bears being killed were featured
in newspaper accounts (summarized by Luckhardt &
Luckhardt 2012). Around 1918, a bear and her 2 cubs
were killed, a bear was trapped in 1924, another was
shot in 1925, and, finally, in 1931, the last bear on
Hutchinson Island was shot by a beekeeper to prevent further depredations on his beehives.

3. CURRENT CONDITIONS
Since 1979, there has been no record of bears disturbing a sea turtle nest in Florida based on the
Statewide Nesting Beach Survey Program Database
of the Florida Fish and Wildlife Conservation Commission and the Florida Fish and Wildlife Research
Institute (FWRI) as of 20 February 2020 (B. Mongiovi
pers. comm.). After reaching a low point in the mid1900s, bear populations throughout Florida have
increased as a result of conservation measures in
areas where suitable habitat remains (FWC 2019).
Coastline development has now greatly restricted
access to most beach areas for black bear populations in Florida (Scott 2004). Bear populations are
classified as ‘rare’ in the coastal areas along the
southeastern coast of Florida, including the region
covered in this paper, and will not recover unless
habitat is recreated (FWC 2019).
The Florida Panhandle (northwestern Florida) is
one of the more likely areas for bears and sea turtles
to interact because of relatively large bear populations and extent of suitable bear habitat. Four sea turtle nest surveyors had not seen or heard of bears eating sea turtle eggs on Panama City Beach, Pensacola
Beach, beaches on Tyndall Air Force Base, and
beaches along Cape San Blas (Fig. 1) (M. M. Lamont
pers. comm.). The last 3 areas have relatively large
bear populations, but bears rarely come onto the
beach in Pensacola and, although bear tracks are frequently seen on the beaches of Tyndall Air Force
Base, no sea turtle nests have been disturbed there.
Bear tracks are often seen on beaches of Cape San
Blas, and bears are seen during night surveys, but no
nest depredations have been reported. In May 1997,
M. M. Lamont (pers. comm.) saw a dead immature
loggerhead (~50−60 cm carapace length) on Cape
San Blas that had apparently stranded dead and was
then dragged off the beach into the woods by a
mother bear and 3 cubs and was presumably eaten.
These reports indicate that bears no longer prey on
sea turtle nests. Bears are, however, patrolling beaches
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in some areas in search of food. At some point, particularly if bear populations continue to increase, bears
may well learn that sea turtle nests are an excellent
source of nutrition, teach their offspring and conspecifics, and re-establish the nest-raiding behavior
phenotype.

4. BIOLOGICAL AND MANAGEMENT
IMPLICATIONS
Recognition of black bears as major predators on
sea turtle eggs in the past has important biological
and management implications. If a new group of
bears learns to prey on sea turtle eggs, this new foraging behavior could affect sea turtle populations.
The small, genetically distinct loggerhead population that nests along the Panhandle of Florida (Shamblin et al. 2012) would be particularly vulnerable.
Humans conducting nocturnal sea turtle patrols
would have to prepare for increased, and possibly
more aggressive, encounters with bears. Resource
managers should consider concealing remains from
nests partially destroyed by raccoons Procyon lotor or
erosion to prevent bears from discovering that sea
turtle nests provide nutritious prey.
We need to adjust our perception of what was natural in these coastal ecosystems. Predation by bears
would substantially alter the distribution of nutrients
from sea turtle nests that was quantified by Bouchard
& Bjorndal (2000) and shown to be important for
maintaining dune vegetation in Florida (Hannan et
al. 2007). Much attention has been given to the importance of the transfer of marine nutrients to terrestrial systems by brown bears Ursus arctos and black
bears feeding on salmon in the Pacific Northwest
(Schindler et al. 2003, Hilderbrand et al. 2004, Quinn
et al. 2009). Clearly, a similar nutrient transfer by
bears feeding on sea turtle eggs affected foodwebs in
the coastal ecosystems of east Florida. In addition,
predation by bears may have affected sea turtle population dynamics.
Management of raccoon populations in coastal protected areas such as Canaveral National Seashore in
Florida provides an example of how knowledge of
past predation by bears may affect current management decisions. In 1982, only 4 of 310 loggerhead
clutches deposited in Canaveral National Seashore
escaped predation by raccoons; in 1983, only 3% of
unprotected sea turtle nests were not depredated by
raccoons (McMurtray 1986). Resource managers in
protected areas were faced with the difficult task of
reconciling their mandate to protect threatened spe-

cies (sea turtles) while employing ecosystem management to protect the natural roles of all species,
including raccoons, in the beach ecosystem (Ratnaswamy & Warren 1998). But what was natural for
the raccoon populations? The proportion of nests that
raccoons consumed under ‘natural conditions’ varies
greatly depending on the baseline selected. Before
bears were removed, raccoons were less important
predators because of competition with bears and
consumed many fewer eggs than in the 1980s
(Romans 1775, also in the letter by Schubert). Schubert noted that during his boyhood (~1894−1905), the
bears missed only a few nests on Hutchinson Island,
but during the week before he wrote his letter (June
1961), he walked along the same beach and ‘noted
that about a third of the nests had been robbed by
raccoons.’

5. CONCLUSION
These accounts demonstrate the power of anecdotes. The series of reports with very similar descriptions from different sources over a long time period
makes the role of bears as important predators of sea
turtle eggs in Florida highly credible. This historical
perspective provides a new vision and helps set a
new baseline for evaluating ecological change in
coastal Florida habitats and in sea turtle populations.
This summary, however, also reveals the limitations
of anecdotes. Despite the value of these accounts, it
is difficult to incorporate these qualitative accounts
into the quantitative models that drive current environmental and population models and management
efforts (Pauly 1995, Pitcher 2001, McClenachan et al.
2012, Soga & Gaston 2018). The challenges of integrating anecdotes and local and traditional knowledge into modern environmental assessments must
be met so that our conservation efforts have an improved historical perspective and appropriate recovery targets.
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