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Mercury is a pervasive, bioaccumulative, and neurotoxic heavy metal. It 
can cause deleterious effects on multiple organ systems, along with 
neurodevelopmental birth defects for humans and wildlife [1]. 
Elemental mercury has been used in artisanal and small-scale gold 
mining (ASGM) for centuries. Through a process identical to dental 
amalgam formation, mercury’s affinity for gold allows miners to easily—
and cost-effectively—extract the precious metal from the sediment [2]. 
After mercury binds gold, it is disposed of directly onto the landscape, 
where it can be methylated by bacteria, taken up by plants, and 
biomagnified in organisms. 
ASGM has become the largest source of anthropogenic mercury 
emissions worldwide [3]. The practice is particularly prevalent in the 
department of Madre de Dios, Peru, where about 70% of the country’s 
gold mining occurs [3]. Residents of Madre de Dios are 
disproportionately exposed to high quantities of this toxic heavy metal 
because of its use in ASGM [4]. 
Mercury enters the body primarily through consumption of mercury-
laden food [2]. While most studies have focused on human mercury 
intake from fish only, other foods are potential exposure routes [5,6, 7].
The widespread mercury pollution from ASGM presents ecological and 
human health risks, which can be combated in part through a better 
understanding of environmental and dietary human exposure pathways. 

Objectives
1. To determine if ASGM activity leads to mercury accumulation in 

locally available foodstuffs.
2. To understand which foods are important sources of mercury 

exposure for people living in areas with ASGM activity.

Add your information, graphs and images to this section.

While the analyses are not yet complete, these results begin to show 
consumption of rice, chicken meat, and chicken eggs as novel dietary 
mercury exposure pathways for people living in regions where ASGM is 
currently practiced.
In the coming weeks, human exposure risk will be estimated using 
dietary survey data in addition to methyl and total mercury data. The 
highest risk and lowest risk foods can then be identified. C/N isotope 
data will also address the potential influence of chicken diet on mercury 
accumulation. 
With the results, I hope to present food concentrations of total and 
methyl mercury in a clear and meaningful way so affected individuals 
may use the information to make informed choices which balance 
nutrition with mercury exposure risk. 

Methods

Carnivorous Fish Detritivorous & 
Herbivorous  
Fish

Omnivorous
Fish

Risk Breakdown

Any local omnivorous fish (Paco is the best)
Some carnivores (Tuna, Jurel Mackerel & Trout)
Corn & Mandarin

Herbivores/detritovores in moderation (especially from mining areas)
Yucca, cocona, & plantains (could have significant MeHg %)
Potatoes (more research needed)
Local eggs from backyard chickens

Most local carnivorous fish (Catfish, Dorado, Caballa Mackrel)
Local rice
Chicken liver

Hypotheses

Among crops, rice will 
have the highest 
mercury concentrations 
because of  its growing 
conditions.

Any given food sourced from ASGM areas will have higher 
mercury content than those sourced from more remote areas.

• For meats, animals eating higher on the 
food chain will have higher mercury levels in 
their tissues. 

• Chicken liver will have the highest mercury 
concentrations of chicken tissues because 
of its role in heavy metal detoxification.

Locally grown fruits, vegetables, and grains were purchased from 
markets throughout Madre de Dios, along with imported and local fish. 
Sourcing fish from markets, rather than the river, ensures the samples are 
representative of the food available to residents and differentiates these 
data from previous studies in the area. Finally, feathers, meat, and eggs 
were collected from backyard chickens by going door to door in each 
community. Each food sample was classified as “mined” or “minimally 
mined” / “remote” based on observed ASGM activity in the area. 

Upon the completion of fieldwork, the samples were lyophilized and 
analyzed for total mercury content. Methyl mercury analyses for crops 
and fish are complete and will be run on chicken breast, liver, and egg 
samples. C/N isotope analyses of chicken feathers will be conducted to 
explain what chickens are eating (ie, corn-only, inverts, meat) and where 
they reside on the food chain. 
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0.5 mg/kg is the Chinese national limit for total 
mercury in meat products (Yin et al., 2017)

Among crops, rice may present the greatest human health risk due to its high 
concentrations of methyl mercury. This organic form of mercury is dangerous because it 
is easily absorbed through the digestive tract and can cross the blood brain barrier. 
While the two potatoes had high total mercury, more sampling is needed to make any 
definitive conclusions

Many carnivorous fish from the Madre de Dios region had dangerous levels of total 
mercury according to EPA standards. However, all omnivorous, herbivorous, and 
detritivorous fish sampled had total mercury levels within an acceptable range. 
Therefore, it is not necessary to limit consumption of all local fish species

For all tissue samples, there is an observable difference in total mercury levels of backyard 
chickens raised near ASGM compared to those raised in more remote areas. Among tissues, 
liver had the highest total mercury content. Egg whites had the highest total mercury regardless 
of location, likely due to their role in bird mercury excretion. During sampling, participants noted 
that their families consume these chicken eggs almost daily. To assess the implications of these 
observations, liver and egg samples will be analyzed for methyl mercury.
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