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MONITORING MERCURY IN THE CARIBBEAN

Part of the project is to initiate an integrated mercury monitoring
network for the Caribbean Region

Use the platform developed by the MIA process for the region
Further assist countries to develop Hg monitoring efforts

Use standardized protocols for field sampling and lab analyses
Link fo obligations of the Minamata Convention

Develop findings that assist national policy and regional interests
Generate scientific publications that are policy relevant



A state of the region Hg

report has been credied Caribbean Region
for this workshop Mercury Monitoring Network

State of the Region

» Wil present some of the elements
of the report in this presentation

» Options for the future include:
» An annual regional report
» Country-specific reports

> Could be presented o the
regional and global COP meetings

» Report is available af:
http://briwildlife.org/sampling



Presenter
Presentation Notes
Summarzes  MIA Report.  Helpful for policy makers and public because, Rather than reading full MIA report, boils down key highlights.



The Monitoring Process

1. Select target species i
2. Collect samples
3. Prepare samples
4. Analyze sample

» Anfigua cmd‘B:,-

» Portland, Moiﬁ
5. Analyze and mc
6. Report results — re
/. Public outreach




Monitoring Components/Matrices

» Humans-
> Die’rory,'_




Mercury monitoring matrix interests
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Global connections with the
Minamata Convention

Article 16 — Health Aspe_cft."

Article 18 - Public Informa
Article 19 — Research ar
Article 2288 Effec’riyeﬂ
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Conference of Pa
» Virfual meeting d
» Face-to-face meet

v

ali, Indonesia)

» Decision on the Global Document may be

made at COP4

» www.mercuryconvention.org/meetings/intersessionalwork/




Mercury monitoring mairix - Update
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.ercury Biomonitoring in the Caribbeu..
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Join the Global Effort to Understand
Mercury Contamination in Seafood*

Why Use Fish as Bioindicators?

The world’s oceans and waterways are key
sources of mercury found in fish and wildlife. A
variety of species are used as bioindicators to
provide important information on the impacts
of mercury pollution and potential risks related
to human health. For example, young fish

can reflect rapid changes of environmental
mercury loads; long-lived predatory fish may
indicate concern for human health.

What are the Risks to
Human Health?

Consumption of seafood is the primary
pathway for methylmercury exposure in
humans. Methylmercury, the organic and
more toxic form of mercury, is known to
affect neurological development in children
and is also linked to cardiovascular disease in
adults. Many potential food items, especially
g tain fish and marine mammals species,
Rnrain mercury concentrations that
gvels for human consumption.
gnportance to vulnerable
g Dregnant

Why Should Your Country
Participate?

+ To build capacity in your country to
comply with biomonitoring efforts as
outlined in Article 19 of the Minamata
Convention, which lists those organisms
that should be nonlethally monitored
including fish, sea turtles, birds, and
marine mammals.

To include your country-specific data in
a global database on mercury content of
seafood and freshwater fish. By partici-
pating in this effort, your country’s data
will help toward understanding the globa
scope of mercury contamination in our
food sources.

To position your country for Next Steps in
the global effort to monitor exposure to
mercury (see back page).

Who Should Be Concerned?

+ Ministries where there are vulnerable
populations.

+ General public and reg

» Focal taxa:
Local—Barracuda, bluefish,
croaker, grouper, mackerel,
mahi mahi, shark, snapper,
tuna, jack, wahoo, marlin

Imported—Cod, flounder,
haddock, swordfish, tuna

> Collaborative projects:
BRI partnered with IPEN
on The Global Fish and
Community Mercury
Monitoring Project, the first
study of its kind, sampling
fish from 29 countries to
identify biological mercury
hotspots around the world.

Learn How You
Can Participate

Details about how you ¢
participate are on the rg
side of this flye

g S

Fish Sampling
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OBJECTIVES FOR FISH HG
SAMPLING

Generate a Hg profile of:

» Regularly consumed seofoo‘d:_f |
fish) and other food by local cc¢
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» Seafood thatis exported

existing data or other
region 3

» Seafood that can be used--"ds_--___
linking with the global Hg monitoring

guidance document that the Mina y
Convention will be using



FISH SAMPLING: DESIGN DETAILS

Market or field sampling works

Need small sample of muscle tissue (biopsy or fillet)

Data Needed:
Species
Size (e.g., length and/or weight),

Date and location (could make exceptions for
market fish) — FADs help with specific coordinates, but
bay or area are fine — especially for pelagics




Summary of fish Hg concentrations from countries
sampled around the world (Buck et al. 2019, STOTEN 687:956-966.)

Mahi mahi (N=905
Snapper (N=782
Sole (N=97

Shad (N=180
Salmon (N=1425

Hake (N=74

Northern Hemisphere
Flounder (N=833)

Mullet (N=1545)

Anchovy (N=187)

Atlantic and Pacific Cod
(N =577)

Sardine (N=301
Pollock (N=87
Herring (N=742

Haddock (N=

)
)
)
)
)
)

)
)
)
26)

Figure 6. Average (+/- SD; N=sample size) THg concentration of fish muscle tissue shown with consumption guidance levels as outlined by the Great

Healthier Fish Choices

S— |
— ]

020 0.22
Total Mercury (ppm; ww)

Mercury consumption
guideline level—GLC

Lower trophic fish such as

salmon are safer to eat.

Lakes Consortium (GLG; Table 2). These fish represent regularly consumed species that have average Hg concentrations < 0.22 ppm, ww.
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Summary of fish Hg concentrations from counfries
sampled around the world (Buck et al. 2019, STOTEN 687:956-966.)

Riskier Fish Choices

Marlin (N=371)

King mackerel (N=474)
Bigeye tuna (N=505)
Atlantic bluefin tuna (N=1445)
Sailfish (N=108)

Barracuda (N=345)

Pacific bluefin tuna (N=269)
Bluefish (N=271)

Swordfish (N=1779)
Wahoo (N=173)

Orange roughy (N=29)

Chilean seabass (N=245) .:idﬁryﬁlievels'-ir;?ma'zm:" .

Mackerel (N=1374) greatly by species. ”

Snook (N=496)

Albacore tuna (N=909)
. EC and WHO mercury consumption
Yellowfin tuna (N=1335) general guideline level of 0.5 ppm, ww,
Grouper (N=448) with the exemption of large predatory

Scad, Pomanos, Trevallies, species of 1.0 ppm, ww
and Jacks (N=1459)

Halibut (N=35)

0.0 0.22 0.50 1.0 1.5 : 25
Total Mercury (ppm; ww)

Figure 7. Average (+/— S.D,; sample size = N) total Hg concentration in fish muscle tissue shown with consumption guidance levels (Table 2). Fish

in this chart represent species regularly consumed and having average muscle Hg concentrations > 0.22 ppm, wWw.
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FISH SAMPLING: DESIGN FOR PELAGIC FISH

~ 5 species of pelagic fish (10-15 samples per
species)

Yellowfin Tuna or Blackfin Tuna

Red Snapper

Mahi Mahi

Kingfish/Spanish Mackerel

Wahoo (Peto)

Billfish species always of interest (opportunistic)

Target species will integrate regional and country
interests

MYSTIC AMARA CHARTERS - FISHING CALENDAR

Jan Feb Mar Apr May Jun Jul Aug Spt Oct Nov Dec

Marlin

White
Marlin

Yellowfin
Tuna

Blackfin
Tuna

Wahoo

Dolphin

Kingfish

Best March through October -




Global mahi mahi Hg concenirations

South Pacific (n=56)

North Pacific (n=30)

North Atlantic (n=625)

Gulf of Mexico-Caribbean (n=150)

Indian (n=107)

Mahi-mihi
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South Pacific (n=107) -—
Indian (n=342) -—u

North Atlantic (-=408) (IR
South Atlantic (p—=82) -—

Norih Pacific (m=1178) .—-
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Global Yellowfin Tuna Hg concentrations
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Gulf of Mexico-Caribbean (n=83) I
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0 05 1+ 15 2 25

Red Snapper Total Merciry (ppm, ww)

Global red snapper Hg concenirations




FISH SAMPLING: DESIGN FOR COASTAL/REEF FISH

5 species of coastal/reef fish (10-15
samples per species)

Barracuda

Groupers (e.g., Nassau and Black)
Bonefish

Tarpon

Permit

Target species can include both
regional and country interests — (e.qg.,
croaker in Trinidad and Tobago)




Global barracuda Hg concentrations .

] |
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North Atlantic (n=40)

Indian (=22} I—n

North Pacific (n=20) I

Barracuda
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FISH SAMPLING: DESIGN FOR FRESHWATER FISH

» 5 species of freshwater fish (10-15
samples per species)

» Wolf fish

» Catfish (of various species)
» Snook

» Otherse

» Target species can include both
regional and country interests — (e.Q.,
snook in Belize)

Ecosystem Sensitivity Mapping

Why Map Ecosystem Sensitivity?

Mapping ecosystem sensitivity spots helps identify critical
areas where mercury affects important human food sources or
threatened and endangered fish and wildlife species.

Mercury emissions and deposition from contaminated sites are
important, but explain only part of the spatial story of mercury
pollution. Ecosystem sensitivity and food web relationships

help further describe the actual risks to human and ecohealth.

Elemental mercury is converted to a more toxic organic form
through the process of methylation, which occurs with the
help of bacteria found primarily in wet areas. Variations in
methylmercury (MeHg)concentrations may occur in different
parts of the food web depending on the sensitivity of the
ecosystem to mercury input.

Where methylmercury availability is elevated, fish and wildlife
may exhibit harmful mercury concentrations and represent the
places that will require the most attention by countries and
global monitoring programs.

Minamata Convention on Mercury—A Global Effort

Participation in this project will help Belize comply with four
Minamata Convention Articles, including:

Article 12: Requirements for identification and evaluation of
contaminated sites

Article 16: Health aspects, which details requirements to
develop strategies to identify and protect populations at risk
and to promote health care services

Article 18: Public information and awareness, which outlines
the need to develop outreach programs

Article 19: Research, development and monitoring, which
outlines the need to develop inventories and assess impacts of
mercury on human health and the environment.

ZO]
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Milligrams of Ormega-3 Fatty Acids/4 Ounces of Cooked Fish =~ ——

Global Health Trade-off for Mercury and Omega-3 in Seafood

Meal Frequency

Recommendations
fhased on 4 ozar
{13 ghshportion)

S00-1,000 rmyg

Best Chaices
2 Servings per week

(< 0.15 pa/g)

Atlantic Cod, Butterfish, Catfish
{ternperate waters), Clams,
Crab® (most species), Atlantic
Croaker, Haddock, Lionfish,
Scallops, Shrimp, Tilapia®

Atlantic Pollock, Blue
Mussels, Mullet, Pink

Good Choices
2 Servirgs per week
{015 -022 pg/g)

Pacific Cod, Flounders, Grenadiers,
Hake, Lobsters, Scads, Snappers,
Soles

Mahi-mahi*, Octopus,
Skipjack Tuna (light
canned tuna)

1,000-2,000 mg

Atlantic Horse Mackerel,

Bonito, Chinook Salmon®,
n Sea Bass, Rays,
Trout

Good Choices
1 Servirgs per wesk
{023 - 046 pg/g)

Chaices to Avaid
(WHO)
(= 1.0 poig)

s oo g

Groupers, Orange Roughy

oy

¢ Riskier
', Choices ;

Amberack, Bluefish,
Halibut, Jacks, Trevally,
Yellowfin Tuna®, Wahoo,

White Marlin

Albacore Tuna, Chilean Sea
Bass, Spanish Mackerel

Atlantic, Pacific, and
duthern Bluefin Tuna,
Blachin Tuna®, Swordfish

[Fogfish, Ground, and
Mackerel Sharks, King
Macker=l

Mercury concentrations
vary widely across
shark species,

www.brlloon.orgd
hgcarter




ENVIRONMENT

Understanding Spatial Patferns for
h\ Biomonitoring Meeds of the
Minamata Comrention on Mercury
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BIRD SAMPLING: DESIGN DETAILS

5 or more species of birds (10-15 samples per
species)

Requires field sampling (generally)

Various tissue types are feasible:
Small sample of blood,

Feathers and/or

EQgs

Select species that are at greatest risk to Hg,
considering habitat and trophic level




BIRD SAMPLING: DESIGN FOR TARGET SPECIES

~ 5 species of seabirds
Brown Pelican
Magnificent Frigatebird
Audubon’s Shearwater
Tropicbirds
Terns/Noddies

Landbirds are also feasible (and can connect with a new
network for tropical birds and Hg — TRACE)

Tropical Research for Avian Conservation and Ecotoxicology
(http://briwildlife.org/tropical-program/trace-project/

Target species will integrate regional and country interests



Published bird Hg concentrations for the Caribbean
Nelellelg

Brown pelican (n = 10)

Sooty tern (n=6)

Semipalmated sandpiper (n=71)

0.0 0.5 1.0 1.5 20
Total blood mercury (ppm, ww)




MANAGING MERCURY SAMPLES AND DATA

Website initially hosted by BRI (with a goal to transfer to Anfigua
and Barbuda)

Field SOPs available for sampling (air, fish, bird, human hair
sampling, and cosmetics sampling)

In-field videos of relevant SOPs will also be available

Data and their interpretation can also be made available
(with approval from each country)

CRMMN website is: http://briwildlife.org/sampling


Presenter
Presentation Notes
Dave and Linroy will present the SOPs later
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Summary of human hair Hg concentrations from countries
sampled around the world (rasande et al. 2016 J. Environ. Mgmt. 183:229-235)

Oceania (N=248) 86% m Above 1 ppm
Asia (N=512) 49%
Central America (N=106) 40%
Africa (N=224) 39%

North America (N=60) 38%

Europe (N=329) 22%

South America (N=178) [l

0% 20% 40% 60% 80% 100%
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Phasing Out Mercury-added Products in the Caribbean Region
SKIN LIGHTENING CREAMS AND OTHER COSMETICS

Join the Global Effort to Reduce
Mercury in Consumer Products

What is the Issue?

Mercury is an ingredient used in skin
lightening or anti-aging soaps and creams
because mercury salts inhibit the formation
of melanin, the pigment that gives human
skin, hair, and eyes their color. Mercury is also
added to some cosmetics, such as mascara,
for its properties as a preservative, preventing
the growth of bacteria and fungi. A wide
range of mercury levels are found in these
products and often the amount of mercury
is not disclosed to the consumer.

What are the Risks to Human
Health and the Environment?

According to the World Health Organization
(WHO), the main health risk from mercury
exposure is kidney damage, but the use of
these products can also result in allergic
reactions, skin irrication, or neurotoxicity
(harm to the nervous system).

Why Should Your Country
Participate?

+ To build capacity in your country to
comply with Article 4 of the Minamata
Convention on Mercury, which prohibits
the manufacture, import, or export of
specific mercury-added products after
2020.

To include your country-specific data in
a global database on mercury content of
cosmetics. By participating in this effort,
your country’s data will help toward
developing feasible solutions to this issue.

To position your country for Next Steps
in the global effort to reduce exposure to
mercury (see back page).

Who Should Be Concerned?

+ Ministries where there are vulnerable
populations.

Q_uick

Notes

» Minamata Convention
requires items >1 ppm
mercury (Hg) banned.

»> Potential concern in
developing countries in
the tropics.

2> Many countries, such as the
USA and those in the EU, are

working toward mercury-
free solutions.

> In collaboration with Zero
Mercury Working Group,
Biodiversity Research

Institute is testing skincare

products and cosmetics

for mercury content; most

do not list mercury on
ingredient labels.

Learn How You
Can Participate

Details about how you can
participate are on the reverse
side of this flyer.

Eliminating mercury in skin-
lightening cosmefics on a
global scale through
regulation, training, and
outreach activities

1. GEF Funding - pending
2. Implementing Agency — UNEP
3. Executing Agencies — WHO and BRI

4. Focal countriesin 3 regions

» Caribbean Region — Jamacia
» Africa- Gabon

» Asia - Sri Lanka

“_bri



1. Promote regulatory action by

governments to phase out skin-lightening
products in line with the Minamata

Convention.
Objectives of
) 2. Reduce consumer demand for skin-
UNEP-WHO-BRI lightening products through public
GEF Cosmetics |-|g awareness-raising:
Project » Through advocacy campaigns at

national level and a global campaign
and fraining for health professionals to
Inform and educate patients and the
community.

“_bri



3. Identify global manufacture and supply chains for
legal and illegal products and work with customs
agents in countries to identify manufacturers and
retailers of skin lightening products.

Objectives of

» Build capacity of customs agents with

UNEP-WHO-BR] screening protocols and technology.
GEF Cosmetics Hg « Assist countries in testing of skin lightening
Proi ; creams available in their countries, which
rOJeC supports public awareness-raising, foster

political support for action, and promote
compliance with legislation.

4. Disseminate lessons learned through sub-regional
workshops

“_bri
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