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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 anthro-
pogenic 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 tur-
tle 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.
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1. INTRODUCTION

As Jackson (2001, p. 5411) stated, ‘our concept of
what is natural today is based on personal experi-
ence 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 inap-
propriate baselines against which to measure envi-
ronmental 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 understand-
ing 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, par-
ticularly with improved knowledge of food webs,
interspecific competition, and population regulation.
Greater understanding of the scope of anthropo-
genic 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

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 other-
wise, 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 phenome-
non. 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 ac-
counts 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 experi-
ences 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.int-
res.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 FWC-
FWRI (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 forag-
ing activity suggests it may have been a learned, not
intrinsic, behavior. That is, long before Romans vis-
ited 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 follow-
ing generations. Similar cases are the classic exam-
ples of tits (Parus spp.) in Britain learning to open
milk bottles (Fisher & Hinde 1949) and Japanese
macaques Macaca fusca learning to wash sweet po-
tatoes (Kawamura 1959). If these bears shared a
learned behavior of feeding on sea turtle eggs, this
behavior would have disappeared if the bear popula-
tion died out.

Black bears were sufficiently abundant on the
beaches during the sea turtle nesting season to con-
sume 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 tur-
tle 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 rac-
coons possess the remarkable faculty of being able to
go direct to a turtle's nest’ (Murphy 1890, p. 80). Schu-
bert reported that ‘During my boyhood [~1894-1905]
only the bears robbed the nests, and up to the turn of
the [20'™] 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 con-
sume 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 ca-
retta, is mentioned in several accounts (Murphy
1890, Dodge 1894, also in the letter by Schubert). All
reports of bears consuming eggs either did not iden-
tify 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 18™ and early 19® 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 com-
bination. ‘Quite a large party was over there [Cocoa
Beach] last week, some at work, and some on pleas-
ure 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 rail-
way reached Palm Beach County in 1894 and Miami
in 1896 (Standiford 2002). Coastal bear popula-
tions were soon decimated by hunting and habitat
destruction.

The fate of bear populations on Hutchinson Island is
relatively well documented and is probably represen-

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 pre-
vent further depredations on his beehives.

3. CURRENT CONDITIONS

Since 1979, there has been no record of bears dis-
turbing a sea turtle nest in Florida based on the
Statewide Nesting Beach Survey Program Database
of the Florida Fish and Wildlife Conservation Com-
mission 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 mid-
1900s, 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 popula-
tions 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 popula-
tions and extent of suitable bear habitat. Four sea tur-
tle nest surveyors had not seen or heard of bears eat-
ing 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 fre-
quently 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, partic-
ularly if bear populations continue to increase, bears
may well learn that sea turtle nests are an excellent
source of nutrition, teach their offspring and con-
specifics, 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 for-
aging behavior could affect sea turtle populations.
The small, genetically distinct loggerhead popula-
tion that nests along the Panhandle of Florida (Sham-
blin 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 nat-
ural 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 im-
portance of the transfer of marine nutrients to terres-
trial 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 pop-
ulation dynamics.

Management of raccoon populations in coastal pro-
tected areas such as Canaveral National Seashore in
Florida provides an example of how knowledge of
past predation by bears may affect current manage-
ment 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 man-
agement to protect the natural roles of all species,
including raccoons, in the beach ecosystem (Rat-
naswamy & 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). Schu-
bert 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 anec-
dotes. The series of reports with very similar descrip-
tions 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 envi-
ronmental and population models and management
efforts (Pauly 1995, Pitcher 2001, McClenachan et al.
2012, Soga & Gaston 2018). The challenges of inte-
grating anecdotes and local and traditional knowl-
edge into modern environmental assessments must
be met so that our conservation efforts have an im-
proved historical perspective and appropriate recov-
ery targets.
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WENZEL J. SCHUBERT
2€1 N. E. 11d4vH 87,. MIAM] 38, FLORIDA
TLLAPHONE: PLAYA 7-3747

14 Jume, 1961.

Dr. Archie Cary,

Bilology lLaboratories,

Oniversity of Florida,

Gainesville, Fla.

Dear Dr. Carr:

It wag a pleasure indeed to read the article in thip week'a Sat-
urdey Evening Post about tha comeback of the green turtles. Or the
chence that it may add sometning to our knowledge of these turtles
during the last days of their primeval state in Indian River and oa
Hutchipson's Islend, I relate the following from my owm personal
recollectionsa:

My recollecticns start about 1894 at the time the FEC Ky. was
being budlt from Ft. Pierce south. I recall the iron being laid
gcross my Grazndfather W. H. Tancre's pinespple fields at Ankoma (7
ziles south of F4. Pierce) which his diary shows to have been in
March, 1894,

Though not manmy people realize it, the lower east coast of
Floride wes one of the last pioneer arees in the U. S. To the best
of my kuowledge no commercial fisting or turtling had cecurred before
that date. A fleet of four or five stern-wheel steamers, of 30-ft.
beam and 1460=£4. length, with iron hulls and wood burning furmeces,
had been in operation aix or eight years prior to that time, but it
was pot untll the arrival of the railroad that ice and darrel factories
were budlt in F4. Piexce, and both commercial fish gill-netting and
seining and turtling got under vay on ap extensive basis,
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Turtle eggs were considered a delicacy at that time, end sc far
as I imow there wes then mo law protecting the nesting turtles., It
was my boyhood job tc keap the village suppliad., I patrolled the
beach on Huteckinson's Islend from Mud Creek south to Nettle!s Island
(Snake Island, I believe 1ts called now) about five days a week dur-
ing June, July and pert of August. Bears got most of the nezts, and
it cften happened that I would have to cover the beach by moenlight
and catch the turtles actually on the nest, or gst there immedlately
after the sggs were laid, to beat the bears.

I suppose I must have seen a couple of hundred bears during my
boyhood, and occasionally I shot one for food. SEome of them were huge,
The lest I killed was in 1909. 1 sav a newepaper motice, however, to
the effect thet Fred Saeger and the two Waters boys had killed a mother
bear and two cubs on the island in 1910. And, while on the subject of
bears, the Florida Agricultural Station issued & bullstin on pineapple
experiments carried out somevwhere around Jensen in 1898 or 1899, which
reported the tests inconclusive because the bears ate all the fruilt.

But to get back to the turtle eggs:

I continued my bemch patrols for 8 or 10 years. I presume I
muet have robbed upwards of 1,000 nests during thut period. ‘The
smallest nest I ever found was 59 eggs; the largest 168. [ asew but
few green turtles on the beach; by far thf nost were loggerheads, with
ap occasional trunkback snd rarely & hmwksbilli., I never eaw or heard
of a nesting turtle belng killed during this time, or even molaested; it
waa only the eggs that were taken.

Turtles were plentiful in Indien River in 1894, when serious
turtle netting began. The nets were about 1,000 feet long, and were
kept in place by astakes that hed been worked into the botuam about
every bundred feet. The nets were mads of soft lald cotton twine

by Mrs. Olivia E. Hutchinacn, who sold the webbing to the turtlers
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for 60¢ & poucd. The mesh measured 22 lnchee, stretch measure. The
nets had a cork line, but zo lead line, and thus the turtles vere
able to rise to the surface to breathe, and were 2lways teken living.
At that time there were 2 'dozen or more turtls "crawls" aleng the
east s‘uére of the river between Mud Cres¢k aud the Hutchinson home-
stead, These were made of small mapgrove stakses, worked into the
bottom in water walst deep, and were about 6x6 or 8x8 feet, and approx-
imately equare. The turtles were held in them untll shipment ¢ould be
arranged.

Tvo turtlers vhcm I knew end often accompanied were a Mr. Kim-
brough, a Texan, ard a Mr. Daniels, (I understand that a daughter of
Mr. Danlels, named Ada, still resides in Ft. Plerce.) I heard Kim-
brough state that he caught about 5 loggerhesds for every gresn tur-
tle. My recollection is that each of these men caught ahkout a dozen
turtles a week, of whick two or three were greer turtles. Some of the
loggerhoads they let go; cothers they saved and gave to the villagers
who butchered them for meat. They worked their meto about twice or
three times & week. The catches sgon fell off, and commerciel turtling
in Indian River ended about the twm of the century. Mr. Hutchinson
died in Jume, 1900, and Mr. Daniels tcok ovdr his iptersat in the is-
land'e real estate and started raising beanms.

0f cowrae these turtle nets alsc caught blg sharks. I remesber
some that were a8 long &8 the 16-ft, sall boat Kimbrough used. (This
was before the dsy of the gas engine.) The sharks were uguslly dead
by the time the nots were worked; but occesionally we had a battle roy-
al with a big sherk. Manatee herds sometimes tore up the nets, and
big sawfish were particularly destructive of nets and especially pro-

ductive of profacity when they wrapped themselves in meny yards of
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net, They were powerful brutes, and in threshing about they not
only tore up much webbing, but also were sometimes dengerous.

It sbould be noted that there are nc river besches suitable
for turtles to nest on; they are too partow and 8o iow that the
¢ggs, buried to the usual déepth, would be below water level. I
presume the femeles must have sought the ocean at nesting time.

1 visited Hutchinson's Islend this last week, and walked somse
three or faur miles along the beach. I'd estdmate that there are now
about ocpe-third to one-half as meny neste as there wars back in the
1890's. I didn't, bowever, see a single trurkback nest, nor o I
know, of c¢ourse, the variety of tuxtles that mede the other nests.l
sew, as the zreen turtle, loggerbead end hawksbill turtles maks al-
most identical orawle. The trunkback nest is easily identified, ancd
their egzs 2lso are very large. I didn't see a single trunkback nest
last week.

One fact perhsps should be noted: during my boyhood only the
bears robbed the nests, and up to the twrn of the century they missec
tut few. But this last week I noted that about a third of the nests
bad been robbed bty racooas.

Perhsps I should add that I haven't seen & single turtle in
Indlan Rlver since sbout 1909, vhen I saw a youmg green turtle, wveigk-
ing perhaps 25 1bs., in Hermeu Bay. Ancther note: the sea weed in
Indian River has changed. One variety of gress has disappeared al-
together, and another has sppeared. The water now, of course, 1s
very dirty, and this dirt clings to the grass. The river used to be

20 clear that a dime could be seem 10 feet down, and the grass also

wag clsag.
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No doubt you know that loggerheads feed &t least ocecasionally
on Portugese pan-of-war Jellyfish; I've ¢een them & number of times
going after the jellyfish when an eddy in the streem had congreguted
these floating beauties. |

Bere's hoping the foregoing may have some value, and 1f I can
answer any further questions, I'll be glad to do try to do #o. A4lso
hsre's wishing you great success 1ln your efforts to re-esStablish the
green turtles. Again let me express wy pleasure over the article.

Cordially,
A~

WI8:5
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