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MERCURY CONCENTRATIONS IN PINCTADA LONGISQUAMOSA AND
ISOGNOMON ALATUS FROM ANCHIALINE LAKES ON
SAN SALVADOR ISLAND, BAHAMAS

J.A. Easton', D.G. Rumbold', and R.B. Erdman’
'Department of Marine and Ecological Sciences, 2Department of Biological Sciences
Florida Gulf Coast University
10501 FGCU Blvd, S.
Fort Myers, FL 33965-6565

ABSTRACT

Mercury contamination has become an
area of growing concern in the fields of human as
well as ecosystem health. Originating from both
natural and anthropogenic sources, mercury trans-
port and deposition can resonate on both a local
and global scale and has the potential of
bioaccumulating throughout the biota of many
natural ecosystems. For the purpose of this re-
search, 40 bivalves of two different species (Pinc-
tada longisquamosa, n=20; Isognomon alatus,
n=20) were collected from two anchialine lakes
(Oyster Pond and Mermaid Pond) on San Salva-
dor Island and analyzed for mercury content.
Mean concentrations showed a significant differ-
ence between the two sampling sites with bivalves
from Oyster Pond (mean = 0.052 =+ 0.01 SD
mg/kg) having higher levels than bivalves from
Mermaid Pond (mean = 0.026 + 0.01 SD mg/kg)
in both species. Based on the Florida Everglades
paradigm, this contamination was initially pre-
sumed to be a result of atmospheric deposition via
global transport. However, findings from others
may suggest the variation between the sites to be
the result of mercury contamination from the
Dixon Hill Lighthouse, located approximately
1.75 kilometers from Oyster Pond.

INTRODUCTION

Mercury is distributed in the environment
as a result of both natural and anthropogenic
emissions. Sources for natural presence of mer-
cury and mobilization of mercury include geo-
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logical processes such as erosion of rock and vol-
canic activity. Anthropogenic sources relate pri-
marily to the redistribution of mercury from its
natural origins (Rice et al., 1997) and include a
number of industrial processes such as mining,
coal combustion, and smelting. The amount of
mercury mobilized via these anthropogenic activi-
ties have been reduced substantially within the
United States; however, mobilization and trans-
port of mercury from elsewhere continues to con-
tribute the global pool making mercury contami-
nation essentially a local problem with global ori-
gins (Rumbold and Evans, in ).

In South Florida, we know that atmos-
pheric deposition is the leading source of high
concentrations of mercury that have been ob-
served in freshwater and estuarine fish species
monitored in the Everglades (Axelrad et dl.,
2008). The long-range transport of mercury is
estimated to represent >50% of the mercury pre-
sent in the Everglades due to atmospheric deposi-
tion (Guentzel et al., 2001). While the Everglades
offers an excellent example of how mercury
transport, microbially mediated methylation, and
ultimately biomagnification can resonate across
an entire landscape, it is important to understand
as well that this sort of dilemma happens on a
global scale and effects many ecosystems and or-
ganisms.

This paper presents the results of a survey
of mercury levels in bivalves on San Salvador Is-
land, Bahamas. The two species chosen for analy-
sis of mercury content were Isognomon alatus
(Flat Tree Oyster) and Pinctada longisquamosa
(Scaly Pearl oyster). Both I alatus and P. longis-
quamosa are sympatric species in San Salvador
Island’s inland lakes (Figure 1) and can be con-
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veniently sampled. Although there is no evidence
that these bivalves are being consumed by the is-
land’s inhabitants and thus pose no real human
threat, the observed levels of mercury can be used
as an indicator of local ecosystem health.

Figure 1. Photograph 0 P. ngisquamosa nd
alatus collected from Mermaid Pond. Photo by R.
Erdman.

METHODS
Collection of Bivalves

Bivalves, P. longisquamosa and, I alatus
were collected from Mermaid Pond and Oyster
Pond for analysis of total mercury content.
individuals of each species were collected from
each study site totaling 40 oysters in all.
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Mercury Analysis

Total tissue for each individual bivalve
was analyzed for total mercury using a combus-
tion-based mercury analyzer (Nippon Model MA-
2000) located in the marine chemistry laboratory
at Florida Gulf Coast University in Ft. Myers,
Florida during the summer of 2008. Protocol for
mercury analysis was based on EPA METHOD
7473 (US EPA METHOD 7473). Laboratory du-
plicates had a relative percent deviation (RPD) of
<10.7% (n = 3 pairs); recoveries ranged from
108% from an internal reference material (i.e.,
sample of freeze dried fish) to 101% from the cer-
tified reference material, DORM-3 (National Re-
search Council Canada).

Total mercury concentrations are reported
in mg/kg on a wet weight basis.

Statistical Analysis

Data did not meet requirements for nor-
mality (using the Kolmogorov-Smirnov test with
Lilliefors' correction; Sigmastat, version 3.5) or
equality of variance (Levene Median test, Sigmas-
tat, version 3.5) despite attempts at transforma-
tion; thus preventing a 2-way ANOVA. Accord-
ingly, a Mann-Whitney Rank Sum Test was used
to test for difference in concentration between lo-
cations and between species using Microsoft Ana-
lyse-it® software.

RESULTS
Between Species Comparison

Mercury concentrations averaged 0.031 +
0.01 SD mg/kg in I alatus and 0.047 £ 0.01 SD
mg/kg in P. longisquamosa (Figure 2). This be-
tween-species difference was statistically signifi-
cant (U=294.0, P<0.01).
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Figure 2. Box-and-whisker plot showing rank-
sum distribution of total mercury concentrations
present in both bivalve species.

Between Location Comparison

Average mercury concentration was 0.052
+ 0.01 SD mg/kg in bivalves from Oyster Pond
and 0.026 = 0.01 SD mg/kg in bivalves from
Mermaid Pond (Figure 3). This difference in total
mercury between locations was statistically sig-
nificant (U=394.5, P<0.01).
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Figure 3. Box-and-whisker plot showing rank-
sum distribution of total mercury concentrations
present in bivalves from both sample sites.

DISCUSSION AND CONCLUSION

Quantitatively assessing the relative con-
tributions of anthropogenic and natural emissions
to the methylmercury burdens accumulated in bi-
ota has proven to be a difficult undertaking within
the scientific community due to numerous sources
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and an array of confounding factors. Such con-
founding factors include spatial variation both in
terms of sources as well as the biogeochemistry
that transforms mercury as it is transported across
a landscape (Wiener et al., 2003).

Results from this survey indicated a statis-
tically significant difference in tissue concentra-
tion between the two species. This variation is
likely attributable to one of a number of species-
specific physiologicalor behavioral traits (Bayne,
1998). Such traits can affect the uptake of mer-
cury from the environment as they relate primarily
to an individual’s ingestion and assimilation rate,
size, and general propensity to bioaccumulate
mercury (Najdek and Sapuner, 1998, Fowler et
al., 1978).

The most intriguing finding of this survey
was perhaps the difference in tissue concentra-
tions between the two locations.This difference in
mercury levels in the bivalves from the two loca-
tions may be explained by the proximity of the
two ponds to the Dixon Hill Lighthouse Oyster
Pond was located only 1.75 km from the light-
house whereas Mermaid Pond was located 15.86
km from the lighthouse. In a recent study of soils
on the island, Schwabe et al, (2008) reports mer-
cury concentrations ranging from 0.018 to 0.060
mg/kg (n=5) in soil samples collected nearthe
Dixon Hill Lighthouse. They also report finding
37.2 mg Hg/kg in a stool sample from the Light-
house keeper’s dog.

Built in 1856, Dixon Hill Lighthouse util-
izes a mercury bath as a means of keeping its twin
lens lighting system afloat (Cowen, 2002). It is
common practice to utilize mercury baths as a low
friction rotation mechanism in lighthouses (van
Netten ef al., 1988). This may be the point source
for the presence of mercury in oysters sampled
from Oyster Pond and Mermaid Pond in this study
as well as the soil and stool analyzed by Schwabe
et. al., (2008). The significant difference between
the two locales may be evidence of disproportion-
ate mercury loading into the ponds in close prox-
imity to Dixon Hill Lighthouse or other environ-
mental factors effecting methylation or uptake by
biota within these actual bodies of water.

Further large-scale surveys of mercury
levels in local biota on San Salvador would be
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recommended as a way of gaining better insight
into how the Dixon Hill Lighthouse may be af-
fecting the local landscape.
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