Mercury levels in the goliath grouper: Is this ananthropogenic stressor of concern?
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Abstract Results

Global levels of available methylmercury in aquaosystems have increased dramatically over tiegeatury. Recent findings in temperate North Aozehave A total of 65 goliath grouper samples were collddte2006 and 2007 from estuarine, mangrove coftitges and coral reef patch areas of Southerrz&}

shown that biological mercury hotspots exist, shotspots can be related to local emission soueres,a wider variety of fish and wildlife are atkrit the toxicologica We have several findings from our preliminaryestigations:

effects of methylmercury than previously realiz&@lich new environmental detective efforts contittuéemonstrate that aquatic species at high trdekials with relativel

long lifespans are at greatest risk. Although magpex predators, such as sharks, billfish and hane collectively drawn the greatest attention heezof their huma 1. Length vs. weight: There is a strong predictive relationship between 2. Hg frequency distribution: A total of 37% of the groupers sampled
consumption concerns, other marine species that lese commercial value have not been highlighfEite demographic features of the goliath groupacgit as a speci length and weight (n = 1,187). are above the U.S. Environmental Protection Ag e (i) st
of high risk to adverse effects from environmemtarcury loads. Preliminary evidence of tissue mgrand stable isotope analyses from individualsanthern Beliz for Ho of 0.3

for Hg of 0.3 ppm.

demonstrates that muscle levels regularly exce&d EPA advisory standards for human health. Cbeisizens in southern Belize commonly consume @&ligrouper. Th

regular consumption of large goliath grouper bysitére groups of people, such as pregnant womenyldhme monitored, particularly in areas with bidkej mercun

USEPA Aduisory level = 0.3 ppm|

hotspots. The potential impacts of environmentetaury loads on groupers, such as lowered repristusticcess and impaired growth rates, should ldsstudied t
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determine if mercury is an anthropogenic streséepncern.
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Introduction

A principle concern with elevated mercury in theieosnment is the potential for adverse effectsrigamisms.
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Methylmercury (MeHg) is of particular concern dusttogreater ability to bioaccumulate in food webartlinorganic tength )

=0 indiviual Goliath Grouper Samples.

mercury (Hg). Both humans and certain fish and ifécspecies may be at great risk from the effettsnvironmental

MeHg loads because of exposure at higher trophicsevithe food web. To characterize potential emvinental risks
3. Stable isot i d relationship with golitn Hg:
we are investigating MeHg availability in targetedrina species. Little effort has been conductechi@racterize Hg AUt ISoiope ratgs andreialonsip Wit 9o grouper 59
) . There is a significant positive linear relationshijh d'>N and muscle Hg levels in goliath grouper. Thatiehship of
in tropical ecosystems. o i - X i X

di3C is dispersed. Grouper with muscle Hg levels3>ud/g (ww) foraged significantly higher in the txhain.

The Mesoamerican Reef is one of the top 200 impoitaact ecosystems in the world. It is the Iatdearrier reef E i T

system in the Western Hemisphere. It is well kndeits biologically diverse communities of corafsangroves, and seagrasses that serve as richyjurse

breeding, and feeding grounds for many commercadjpificant species. In Belize alone, at leassg&cies of sharks including the world's largestrkhthe

whale shark, as well as 13 species of groupenydliiet the Caribbean’s endemic Nassau Grouper andrifically endangered and relatively rare GoliGtouper

are found along the reef. Many shark, grouperathdr fish species are rapidly declining in the tieserican Reef because of unsustainable fishirgspres. It

is our hope that by characterizing the mercury goténtially other contaminant loads in widely edibish, public awareness of environmental stressased to

declining fish populations will be realized. 4. Stable isotope ratios and relationship in groupreand shark species: Dan Castellanos holds a tagged

goliath grouper in Southern Belize

We chose this area as a case study because tftied giological importance, conservation needsnfincreasing recreational and development pressul Based on carbon-nitrogen ratios, the goliath grotias a widely varied diet. On average, sharkiepeend to

and existing scientific infra-structure. The teatplwe create for understanding the distributiomefcury in estuarine and marine systems, anthesgiognercury| forage at higher trophic levels; variation is alstated to differing life history strategies.

sources, methylation rates and availability to biatad impacts to ecosystem and human health wiliskeéul toward application in other areas of theldior

In this study, we aimed to establish a preliminaageline for Hg exposure in goliath groupers irtlsexn Belize. Results will provide the basis for a ENC)

expanded project focused on Hg accumulation inmeaop predators and their ecosystems in Belizetlamdegion, as well as the identification of Harpo  Blackiip shark

= Caribbean Sharpnose
Shark

Hg levels (ppm) vsiSN

sources. Results will serve to inform the publi¢he human health impacts related to Hg consumptio (2= 0.25, df = 1, 42,

Goliath Grouper

Hammerhead spp.

Study Area & Methods

Study area is within the Mesoamerican Reef of semtiBelize. I \H\“HHHHHHHHHW \HHWW
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Guirof Mexico
Discussion: Our findings demonstrate that Hg levels in goligthuper muscle tissue are regularly over U.S. EBan health standards of 0.3 ppm (ww)

and that individuals with elevated Hg levels agnificantly higher in the foodchain. Mercury levalssome groupers indicate adverse effect levels ar

HNHH | - 4 - {5 exceeded. In freshwater teleosts, spawning suisegificantly reduced for individuals with a tief 0.75 ppm (ww) (Hammerschmidt et al. 2002, Env.

b

H”HW q:“ ‘ Goliath grouper being

L sold at a market in
Punta Gorda, Belize

Technol. 36:877-883). Relating Hg levels in graspe size class, prey items, habitat, geograpluation, and associated species (such as sharks) and

measuring adverse effects are future directionsiilieise for our study.

Lab - Hg: All samples were analyzed by CVAAS using USEPA
Method 245.6.Standard quality assurance proceduees
employed, including analysis of i 10d blanks
(Blank), post digestion spiked samples, laboratamtrol samples
(LCS), and standard reference material (DOLT-3; NRMada).

Existing
Mercury
Deposition
sites in the
U.S., Canada,
and Mexico

Should the goliath grouper be included as a primaryndicator species in
the Gulf of Mexico and the Caribbean Sea for Hg maitoring programs?

A national strategy is being developed in ass@mianith Mercury Deposition sites across

Lab — Stable IsotopesGrouper samples were analyzed using
North America. Should sites be established in @émtmerica?

automated continuous-flow isotope ratio mass spewttry. The
samples were combusted in a EuroVector Euro EA elehen
analyzer. The combustion gases (N2 and CO2) weatsul on
a GC column, passed through a GVI (GV Instrumeditsjer and
reference gas box, and introduced into the GVI IsoPisotope
ratio mass spectrometer. Ratios of 13C/12C and “8Widere

300 Kiometers *Protocols are now published but do not identifyimafish indicators.
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FIELD: Samples of muscle tissue from the pectoral fin area
TechnologyMason et al., 2005, 39(1):14A-22A)

were taken from goliath grouper landed at the PGuala

Coauthor,
Rachel Graham,

market in southern Belize between 2006 and 20Gmpes
were stored and frozen in 10 ml transport tubesshipbed to
the U.S.

expressed as the relative per mil (%) differendsvben the
samples and international standards (Vienna PDBocate and
N2 in air, respectively).

fin-clipping a
Goliath grouper

«Comprehensive outline in Ecosystem Responses to
Mercury Contamination (Harris et al. 2007)
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