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HMTec limits mercury because its methylmercury form crosses the blood-brain barrier and
the placenta and accumulates in developing neural tissue, with no safe threshold
established for developmental neurotoxicity — so the prenatal and early-life windows set
the limit, and the exposure is concentrated almost entirely in one food: predatory fish.

In brief

Mercury is limited in food because of one form — methylmercury — that the body handles in the worst
possible way for a developing brain. It crosses the placenta and the blood-brain barrier, accumulates in
neural tissue, and has no established safe threshold for the developmental effects that anchor its regulation.
Unlike most contaminants, it is concentrated in a single part of the food supply: large predatory fish, up the
marine food chain. Cooking does not reduce it. That makes the certification question tractable and specific
— measure total mercury, speciate to methylmercury, and hold the fish categories that carry it to the
strictest verified number.

The health basis for limiting mercury

The hazard that anchors dietary mercury regulation is methylmercury’s developmental neurotoxicity. It
crosses the blood-brain barrier and the placenta and accumulates in developing neural tissue, so the fetus is
exposed at the most sensitive stage of brain formation. The evidence base is two long birth-cohort studies —
the Faroe Islands and Seychelles studies — and the major bodies read it into converging but not identical
guidance: EFSA set a tolerable weekly intake for methylmercury of 1.3 pg/kg body weight in 2012, JECFA a
provisional tolerable weekly intake of 1.6 pg/kg body weight in 2004, and the US EPA the most conservative
value, a reference dose of 0.1 pg/kg body weight per day. ATSDR’s 2024 profile sets a chronic oral minimal
risk level for methylmercury of 0.1 pug/kg/day.

Because it is the organic, methylated form that carries the developmental risk, the analyte is measured as
total mercury and speciated to methylmercury where the food warrants it. The full agency record and the
cohort evidence are on the mercury analyte reference.
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Who the exposure reaches

The most vulnerable population is the fetus, and after birth the young child, because the critical endpoint is
neurodevelopment during the prenatal and early-postnatal windows. That is why dietary advice on fish is
targeted at pregnancy and early childhood, and why a certification limit on the fish categories that carry
methylmercury protects exactly the eaters — expectant mothers and young children — whose exposure has
the largest and most permanent consequences. The exposure is also unevenly distributed: communities that
rely on frequent fish consumption can carry a far higher body burden than a national average implies.

Where mercury shows up in food

Methylmercury is unusual among food contaminants in being concentrated almost entirely in one place:
fish, and specifically the large predatory species at the top of the marine food chain, where it biomagnifies
with age and trophic level. Shark, swordfish, king mackerel, marlin, bigeye tuna and tilefish carry the highest
and most consistent loads; most other foods contribute little. One practical consequence matters for
certification — cooking does not reduce methylmercury, so the concentration on the plate is the
concentration in the raw fish.

The per-category occurrence figures and the derivation behind each limit are on the standards register; the
complete occurrence corpus and the speciation evidence are on the Heavy Metal Index[Z.

Why a certification limit is warranted

The concentration of the exposure in a few high-trophic species is what makes a certification limit effective: a
limit does not have to touch most of the diet to remove most of the risk, because most of the methylmercury
is in a small set of fish categories. Governments set maximum levels — the EU and Codex cap mercury in
fish, with tighter figures for species destined for infant and child foods — but a maximum level is a ceiling,
not a verified statement about a specific lot.

HMTc classifies methylmercury as a priority toxic, speciates total mercury to methylmercury where a total
figure could overstate the load, and sets its certification limit to the lower of the strictest existing
government maximum level and the certified-market occurrence value, checked lot by lot. A regulatory hard-
stop blocks certification of any product over an applicable legal limit. How the limit is derived is set out under
how limits are derived.

Findings that bear on Methylmercury

Program analyses that trace how methylmercury enters specific foods. Each covers a finding from the
independent Heavy Metal Index and applies it to the certification question; the underlying occurrence
record is on the Index.

Cooking does not reduce methylmercury

The concentration on the plate is the concentration in the raw fish.

Climate projections for fish methylmercury
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Warming and diet shifts are pushing methylmercury up in some species.

Subsistence fishing and methylmercury disparity

Frequent-fish communities carry a body burden national averages hide.

The selenium-mercury molar-ratio debate

Why a protective-selenium argument does not resolve the certification question.

Mining-impacted freshwater fish

Legacy and active mining put methylmercury into inland fisheries.

Frequently asked questions

¥ Why is mercury in fish a concern for pregnancy?

The methylmercury in fish crosses the placenta and accumulates in the developing brain, and there is no
established safe threshold for the developmental effects that anchor its regulation. The fetus is exposed at
the most sensitive stage of brain formation, which is why fish advice is targeted at pregnancy and early
childhood.

¥ Does cooking remove mercury from fish?

No. Methylmercury is bound in the fish tissue and is not reduced by cooking, so the concentration on the
plate is essentially the concentration in the raw fish. Trimming and cooking methods that lower some
contaminants do not lower methylmercury.

¥ Which fish are highest in mercury?

The large predatory species at the top of the marine food chain: shark, swordfish, king mackerel, marlin,
bigeye tuna and tilefish. Methylmercury biomagnifies with age and trophic level, so long-lived predators
carry the most; smaller, shorter-lived species carry much less.

v What is the difference between total mercury and methylmercury?

Total mercury includes inorganic mercury and the organic methylmercury form. In fish, most of the mercury
is methylmercury, which carries the developmental risk. HMTc measures total mercury and speciates to
methylmercury where a total figure could overstate the toxic load.

¥ How does HMTc set its mercury limit?

HMTc treats methylmercury as a priority toxic, speciates total mercury to methylmercury where needed, and
sets its certification limit to the lower of the strictest existing government maximum level and the certified-
market occurrence value, verified by lot testing.

Evidence and sources

This page synthesises three surfaces that carry the underlying evidence, and links to them rather than
re-hosting them:
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The government and expert-body assessments, agency by agency, with REFERENCE
the toxicological reference points — the Methylmercury analyte reference

The certification limits in force, and the Method v2.0 derivation behind STANDARD
each — the HMTc standards reqister

The complete peer-reviewed and regulatory literature and the occurrence INDEX - ONE-WAY
corpus — Methylmercury on the Heavy Metal Index’[4

The Heavy Metal Index is an independent literature reference; this certification site cites it one way
and applies its evidence to the certification question. The Index never cites back — that is what keeps
it a disinterested source.
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Prose under CC BY 4.0. The underlying evidence base is the independent Heavy Metal Index, cited one
way; this page applies that evidence to the certification question
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