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Abstract

Farmed fish raised in controlled-feed aquaculture carry systematically lower methylmercury than wild-
caught fish of the same species — in the freshwater evidence, 2.9 to 6.2 times lower across trophic 
classes. This is not luck: their feed is formulated to exclude high-methylmercury fish-meal, they are 
harvested young, and much of their protein comes from low-trophic forage species or plants, so they 
never run up the lifetime biomagnification of methylmercury that loads a wild fish. Because the gap is 
driven by feed regime and lifespan rather than species, "farmed salmon" and "wild salmon" sold under 
one label are two different methylmercury populations. The certification consequence is direct: a credible 
standard cannot assign one seafood-wide methylmercury value; it has to verify methylmercury per 
subcategory, distinguishing documented-farmed from wild-caught. The full anchor-source evidence base 
lives on the Heavy Metal Index, the independent literature reference this analysis cites one way.

Two Methylmercury Populations Under One Label

The seafood literature shows a large, repeatable gap. In a dataset of roughly 13,000 fish-mercury samples 
across 164 Chinese sites collected between 2005 and 2020, freshwater wild fish carried methylmercury 
2.9 to 6.2 times higher than freshwater farmed fish of the same trophic class [1]. In concrete terms, wild 
inland fish of typical adult size averaged about 30.9 µg/kg wet weight, while farmed fish of the same 
trophic class sat near 5 to 10 µg/kg. The ratio is widest at lower trophic levels and holds across every 
trophic class the study sampled, because feed regime — not trophic position alone — is the dominant 
control on how much methylmercury a fish accumulates over its life.

The same structural point appears from the opposite direction in global fisheries modelling: catch-
weighted methylmercury across 1,774 marine species is driven upward because fishing economics favour 
large, long-lived apex predators [2]. Wild inland surveys reinforce it — a survey of 460 fish across seven 
Latvian freshwater species found methylmercury the dominant mercury form, with some samples 
exceeding the EU 0.5 mg/kg mercury maximum [3][4]. A farmed equivalent of those same species, fed to 
specification, would sit far below that ceiling.

Why Feed Regime Sets the Number

In a wild fish, methylmercury enters the food web at its base and biomagnifies at every trophic transfer, 
roughly three- to ten-fold per step. An adult wild fish at a high trophic level has therefore eaten years of 
prey that had itself been accumulating methylmercury for years; its body burden is the integral of a 
lifetime of contaminated meals.

A farmed fish short-circuits that accumulation in two ways. First, its feed is manufactured to 
specification: fish-meal inputs are drawn from low-methylmercury forage species such as anchovy, 
herring, sardine and capelin, and are increasingly replaced with plant proteins — soy, wheat gluten, pea 
— that carry no methylmercury at all. Second, farmed fish are harvested young, cutting short the 



accumulation window. Where feed is formulated and tested to exclude high-methylmercury inputs, 
lifetime accumulation falls sharply regardless of the species' natural trophic level [1]. This is why the 
differential is a property of husbandry, not of the fillet: nothing observable in the finished cut reveals 
which population it came from.

The Gap Species by Species

The differential is not confined to one species. Across the major farmed finfish, typical methylmercury 
runs well below the wild value for the same species, and the size of the gap tracks the feed regime:

Species    ·    Farmed (typical MeHg)    ·    Wild (typical MeHg)
Atlantic salmon    ·    20–40 µg/kg    ·    60–100 µg/kg
Rainbow trout    ·    10–30 µg/kg    ·    30–80 µg/kg
Tilapia (plant-protein feed)    ·    low single digits, often below LOQ    ·    —
US-farmed catfish    ·    5–15 µg/kg    ·    —

Tilapia, typically herbivorous in aquaculture, and pond-raised catfish sit at the low end because their feed 
carries little or no methylmercury to begin with. Salmon and trout retain a residual burden from fish-meal 
inputs but still land at a fraction of their wild counterparts. These are typical reported ranges, not 
guarantees for any given lot — which is exactly why the distinction has to be verified rather than 
assumed.

Lead, Cadmium and Arsenic Do Not Follow

The farmed-versus-wild gap is specific to methylmercury, and reading the evidence honestly means 
saying where it stops. Methylmercury is the metal whose burden is set by cumulative dietary uptake over 
a lifespan, which is precisely the mechanism a controlled feed regime interrupts. Lead, cadmium and 
arsenic reach fish tissue by routes that depend far less on lifetime food-web exposure, so their farmed-
versus-wild differentials are smaller or absent.

Lead in fish muscle is generally low — often below 0.05 mg/kg — whether farmed or wild, because its 
main sources are environmental rather than dietary. Cadmium can be somewhat lower in farmed fish than 
in wild fish from cadmium-contaminated waters, but the effect is region-specific rather than a uniform 
farmed advantage. Total arsenic in marine fish is largely organic arsenobetaine carried in dietary inputs 
common to both farmed and wild, so marine farmed and wild fish look similar; freshwater farmed fish 
can run lower than wild fish from arsenic-impacted watersheds, but that gap is dominated by regional 
water burden, not husbandry. The practical implication: the farmed-versus-wild split separates two 
methylmercury populations, but cadmium, lead and arsenic each need their own occurrence data and their 
own calibration.

Traceability Is What Makes the Distinction Real

Because the methylmercury difference lives in the feed regime and not in anything measurable in the 
finished fillet, the distinction is only as good as the supply-chain documentation behind it. Establishing 
that a sample belongs to the lower-methylmercury farmed population requires aquaculture source 
documentation — farm, species, feed-regime records, production year and harvest date — together with a 
feed-specification audit trail identifying fish-meal input species and, where available, per-lot 
methylmercury testing. Existing aquaculture chain-of-custody frameworks already carry much of this 
infrastructure [5].

Two cautions keep the claim honest. First, the qualifier "with documented feed regime" is load-bearing: 
not every farmed operation has feed-methylmercury testing, so the lower population can only be claimed 
where the documentation exists. Second, the differential lowers the probability of a high-methylmercury 



lot; it does not eliminate the possibility, so lot-level confirmatory methylmercury testing remains the most 
direct evidence of a sample's burden. Wild-caught fish, by contrast, cannot be bounded by feed at all — 
the available levers are origin specifications: catch region, season and body-size limits that constrain the 
trophic-and-age accumulation window.

What this means for certification

The finding maps onto a single certification instruction: do not certify seafood methylmercury with one 
number. Because methylmercury burden is structured by species, sourcing and feed regime, a credible 
standard has to verify it per subcategory — treating documented-farmed and wild-caught as distinct 
populations rather than averaging them into a single reassuring seafood figure that overstates the clean 
farmed lots and understates the loaded wild ones.

Under the Heavy Metal Certified framework the default limit for any product and analyte is the strictest 
maximum level set by a credible government regulator, converted to the product's own basis. Because 
methylmercury is one of the four Tier-1 toxics — lead, cadmium, inorganic arsenic and methylmercury 
— the program treats most strictly, the ceiling for a seafood subcategory is set to the stricter of that 
government maximum and the cleaner end of the subcategory's own occurrence evidence. That evidence 
differs sharply between a documented-farmed population and a wild-caught one, which is why non-
predatory and predatory marine fish — and canned seafood — each carry their own subcategory 
standard. The point is not that wild fish are unsafe; it is that farmed and wild are two methylmercury 
distributions, and the number that certifies each has to come from the right one.

Frequently asked questions

Do farmed fish contain less mercury than wild-caught fish?

For methylmercury, yes, and the gap is large. In freshwater evidence, wild fish carried methylmercury 2.9 
to 6.2 times higher than farmed fish of the same species and trophic class. The difference comes from 
feed and lifespan rather than luck, and it holds across trophic levels rather than being tied to one polluted 
site.

Why do farmed fish accumulate less methylmercury?

Farmed fish eat feed formulated to exclude high-methylmercury fish-meal, built from low-trophic forage 
species such as anchovy and sardine or from plant proteins that carry no methylmercury at all, and they 
are harvested young. Wild fish instead accumulate methylmercury over a full lifetime of eating prey that 
has itself been biomagnifying the metal, roughly three- to ten-fold at each trophic step.

Is farmed salmon lower in mercury than wild salmon?

Typically yes. Farmed Atlantic salmon usually runs about 20 to 40 µg/kg methylmercury versus roughly 
60 to 100 µg/kg for wild Atlantic salmon. These are typical ranges rather than guarantees for any given 
lot, which is why a credible standard verifies methylmercury by subcategory instead of trusting the label 
alone.

Does the farmed-versus-wild difference apply to other heavy metals?

Not really. The gap is specific to methylmercury, whose burden depends on lifetime dietary uptake — the 
exact mechanism controlled feed interrupts. Lead, cadmium and arsenic reach fish by routes that depend 
far less on lifetime food-web exposure, so their farmed-versus-wild differences are small, region-specific, 
or absent and need their own occurrence data.
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