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We then correlated those results with nest success. Next, blood was collected from a subset of live
hatchlings as they emerged from the nests, and livers were collected from a subset of dead-in-nest
hatchlings. The nests were and i ied after mass We found a mean
emergence success of 41% (range = 0 — 93%). Maternal blood Hg and Se levels ranged from 6.9 —
87.6 ppb and 0.4 — 20.0 ppm, respectively. Neither Hg nor Se had a significant effect on emergence
success. Hg levels in turtles that nested more than once decreased between sampling events,
suggesting maternal transfer to the offspring. Se tended to increase as the season progressed, which
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' may indicate that these turtles are feeding on Se-rich marine food sources. For hatchlings, Hg was only MATERIALS and METHODS Hg Concs. in Nesting Females Sampled >Once = Se Concs. in Nesting Females ~Once
measured in the liver (8.8 — 29.34 ppb) because an insufficient blood quantity was available. Hatchling Study Site & Sampling: Blood was collected from - -
liver Se ranged from 1.0 — 2.1 ppm. Hatchling blood Se ranged from 1.4 — 7.0 ppm. Two metabolic nesting females between March and June, 2007 and w 20
measures from blood surveys significantly correlated with emergence success (anion gap, blood urea 2008, at Juno and Jupiter Beach, Florida, U.S.A. (Fig 50 - H B 1st Sample ° "]
e nitrogen); it is unclear at this time how these parameters relate. Continued sampling will allow us to 3). Approximately 10 mL of blood, were taken from the H ®2nd Sample 16 4 n :
= determine if blood values are accurate predictors of leatherback turtle nest success. hind leg rete system for analyses. Because females 40 - ‘ - - : H
= nest 4-8 times/season, we resampled females ’.g; n H £ 124 : :
INTRODUCTION whenever possible to track across season changes. 2 30 - . & . ‘ g i
2 1 :
Leatherback sea turtles (Dermochelys coriacea V.) are critically endangered internationally and show a Five — 10 hatchlings from nests deposited by the study T 20- & ®
worldwide population decline, largely due to anthropogenic practices (Spotila et al. 1996, IUCN 2007). females were 55"_‘!"3‘1 B|°_°d (<02 was collected |
Current assessments suggest as few as 34,000 leatherbacks remain in the Atlantic (TEWG 2007). Sea from the external jugular vein of the hatchlings as they 10 - 4
turtle populations rebound poorly because these turtles are late-maturing (Magnuson et al. 1990). They emerged and was used for Se analyses. We could L
also ineur very high mortality in their earliest life stages (Davenport 1997, Bell et al. 2003). Nest not collect sufficient blood from hatchlings to conduct 0 ! ! ! T T T o L L
success is low for reasons that remain conjectural (e.g., maternal reproductive health, chemical blood Hg surveys. Instead, we also collected up to 5 1 3 4 5 6 12 3 5 6 7 8 9 10 11 12
contaminants, bacterial infection; Bell et al. 2003). Here we explore uninvestigated sources of hatchling dead-in-nest hatchlings in good condition and their § - Turtle ID Turtle ID
mortality and reduced vigor associated with a toxicant (mercury, hereafter given as Hg) and livers were used for measurement of Hg and Se Blolue 2 unoiBeachupitenBeach
compromised maternal health. concentrations.
We conducted standard blood counts, biochemical assays, analyses of Hg and Se levels in nesting season pi Hg in 6 of 6 females. (B) Selenium levels increased in 7 of 12 females.
When Hg concentrations are abnormally high, a selenium (Se) deficiency can occur (Fig 1, after mothers and their offspring and opportunistically analyzed Hg and Se levels in captive-reared
Caurant et al. 1996).» Butif Hg Ievele i_ncreese. Se is depleted and musr:le damage»ca}n occur (Orr & hatchling (from a different study) that died after they started feeding. Nesting Female Blood Hg vs. Hatchling Liver Liver Hg Concs. of Captive Leatherbacks Pre- &
Blakely 1997). Studies of calves deficient in Se and leatherback hatchlings show similar patterns of - . . o — Nesting Female Blood Ha vs. Hatchling Liver —g—heedin
myocyte degeneration (Fig 2, Miller et al. 2006). Here we identify correlations between nest success Data Analysis Simple linear regressions were run to determine if blood - Hg 350 Lostreeding
and the concentrations of Hg and Se found in the blood of hatchlings and their mothers, nesting in had an effect on nest success. Multiple regressions were run to determine if both Hg and Se 30 @ Post-Feeding Leatherbacks
Florida. affected nest success. Data were transformed when they did not meet parametric assumptions. o y=0.28x+7.86 300 , L
I 22029 @ Pre-Feeding Leatherbacks
RESULTS § 2 p=017 250 -
Table 1. Blood concentrations of Hg and Se from nesung females. Hg tended to decrease on - E / -g. -
average in subsequent samples while Se i that i early in the 2 =y e
nesting season. Se may increase if the turtles resumed feeding. % 10 ¢ o . = 150 -
| © 100 -
Hg (ppb) Se (ppm) —aF £ . -
Mean + SD (1 sampling) 30.46 + 16.81 8.40£5.25 0 T e
st q 0 10 20 30 40 50 o098
N (15t sampling) 31 59 o o
Mean + SD (repeated samples) 27.67+5.83 9.48+5.07 Nesting Female Blood Hg (ppb) Age (days)
N (repeated samples) 6 12 —

Table 2. Averages, standard deviations, and sample sizes for hatchlings tested for Hg and Se.

hypothesis that leatherback females dump Hg into their eggs and

lays ol

Liver Hg (ppb) Liver Se (ppm) Blood Se (ppm) thus, their hatchlings (N = 8). . livers of captlve ha(chlmgs (>5 days) that fed on flsh and shellflsh .

Mean+SD |  16.23+7.03 177127 3.99+139 : Eelb s, E—
A N 14 from 14 nests 13 from 10_ nests 22 nests CONCLUSIONS —
a > We found that Hg levels tended to decrease as the season progressed, suggesting that nesting females may “dump” some of their Hg L
- loads into their eggs. .l
functlon negatively correlated W|th hatch success. Itis unclear if these parameters are >Early season exhibit low Se, p with Hg before the nesting season, which decreases the .'_"— -

F'gf"e. ey biologically meaningful or are spurious findings. - ¥ ~ bodily concentration of both.
e - - a - s e g > Late season leatherbacks exhibit lower Se concentrations, perhaps due to limited ability to replenish their stores.

Anion Gap in Nesting Females vs.
Hatch Success

—_ = e

Blood Urea Nitrogen in Nesting
Eemales vs. Hatch Success

- »Mid-season nesters may dump their Hg loads into their eggs, reducing bodily Hg concentrations to presumably tolerable ranges (with
~ little or no need to detoxify).

e »se mcreased in 7 of the 12 samples suggesting that nesting female turtles feed/drink during the nesting season.

y=-007x +0.64 — >H of tended to increase as maternal Hg increased, but not significantly so. Because of our small =% =
R?=0.13 | -~ sample size (n = 8), we are exploring if the relationship persists with added samples from a second year of data collection. -

- ‘ -

p=003 © - - >Hg concentrations tended to increase with age in hatchlings that died before feeding, indicating Hg is mobilized from the yolk sac and

. the detoxification process does not begin immediately.

> Neonate Hg once feeding
mobilization.

that Hg

Hatch Success (%)

a2 _Ii-_"_'l higher than those reported from French Guiana (Guirlet et al. 2008). Differences may reflect different feedlng locations and or !rophlc Ievel
L . > Current and future lines of i inquiry:

®Hg and Se analyses of natural food sources of these animals.

®Hg and Se analyses of yolk sacs of dead-in-nest hatchlings.

®Increase sample sizes of blood parameters to characterize inter-annual variation in this population.

®Experimental dosing of eggs with Hg and Se to determine the tolerance limits of embryos and hatchlings.

Hg & Se Concs. in Nesting Females

100 Across the Season 2

Figure 5. Hg concentrations significantly
decreased as the season progressed (N = 36).
Se ﬁrst |ncreased and lhen decreased so that the
trend (N

-
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leatherback. (C) Degenerative skeletal and (D) degenerative heart muscle
from a hatchling leatherback. Arrows show swollen nuclei and
arrowheads show swollen muscle fibers that are fragmented and missing
Ccross striations.

=46). Early season leatherbacks may pass on
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Se to their offspring, lowering their bodily

s. Mid-season nesters may dump

Hg into their eggs, reducing the need to detoxify.

- Late season nesters may be unable to replenish
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their bodily Se concentrations.
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