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Peak mercury vapor concentrations inside firms and
emissions into the atmosphere exceed acceptable limits 

Mercury Sources and Toxicity in Suriname



MATERIALS AND METHODS
The UNEP Toolkit for Identification and Quantification of Mercury Releases was used to 
develop a national inventory. A mercury detector (MVI) allowed for mercury 
measurements; at 4 out of 29 gold buyout firms in Paramaribo North, quadruplicate 
readings per minute during 30 minute intervals at the exhaust pipe, operators seat and 
workroom were carried out randomly according to EN 15259 guidelines. In order to assess 
to what extend drink-water sources around Paramaribo are affected, 8 water sources used 
by the local water company (SWM), both treated and untreated, were sampled and Cold 
Vapor Atomic Fluorescence Spectrometry was used to measure mercury levels. 

RESULTS, DISCUSSION AND CONCLUSIONS
In the work and seating space the mean mercury vapor concentrations were just 
below OSHA and NIOSH-limits of 100 µg/m3. However, during intermitted amalgam 
combustion, clients and employees of the gold buyout firms were exposed to peak 
mercury vapor concentrations exceeding the internationally accepted exposure 
limits. The average mercury vapor concentrations, emitted from the exhaust pipe, 
exceeded limits by far. Readings were as high as 1,775 µg/m3, while at times they 
exceeded the measuring range of the MVI (>2,000 µg/m3). This form of emission, 
gold extraction with mercury amalgamation, was found to be the largest 
contributor to mercury air pollution in Suriname, at approximately 15,700 kg Hg/yr. 

Artisanal gold mining exerts vast impacts at 12,500 kg Hg/yr on fresh water, river 
and creek ecosystems. Over 5,000 km of water ways are directly impacted and over 
8,000 km of waterways have been indirectly impacted by gold mining activities 
practiced in Suriname. Aquatic micro-organisms convert mercury into methyl-Hg, 
allowing for bio-accumulation up the food chain. In this study, none of the 
measurements to drinking water sources exceeded the standard of 0.05 μg/L.  
However, soil contamination with Mercury takes place at approximately 11,000 kg 
Hg/yr. 
Mercury is mostly released from mining activities and due to its neurotoxic, 
nephrotoxic and teratogenic properties it affects the environment in Suriname and 
human health, in a negative way.  An urgent call for responsible mining.

Source Category TOTAL kg Hg/yr Air Water Land

Gold extraction

39,247.3 15,740.9

12,496.

8 11,009.7

Other mining activities 134,828.6 5,492.1 2,768.6 120,535.7

Use and product 

disposal 551.9 136.0 8.2 142.3Sectors Emission Estimate
Maximum (kg Hg/yr) 

Cement 16.461

Crematoria 0.792

large waste incinerators 0.100

Waste at landfill 32.202

Largescale gold production 1,255.391

ASGM 8,437.500

Peak mercury vapor concentrations inside firms and
emissions into the atmosphere exceed acceptable limits 

An assessment of mercury sources in Suriname and the level of  contamination they cause
to the three main environmental compartments:  air, water and soil. 

M. Huisden, T. van Ravenswaay, R. Kasantirto, E. Naipal and S. Algoe. 

Mercury contamination forms a global threat to human health 
and the environment. In artisanal and small-scale gold mining 
(ASGM), mercury is used to form gold amalgams. The bulk of 
the gold amalgam is marketed to Paramaribo to be purified 
and sold at gold buyout firms. Mercury vapors are released 
during the purification process. .  Mercury, once in the 
atmosphere, undergoes several chemical transformations 
making it water soluble, and allowing deposits to soil and 
water through precipitation.
The OBJECTIVE of this study was to assess the magnitude of 
Suriname’s exposure to this toxic metal in the environmental 
compartments: air, water and soil.

* Deze poster is gedrukt met de financiële steun van het Minamata Initial Assessenment Project onder het NIMOS





https://morel.princeton.edu/research/mercury-cycling-and-methylation





A Mercury Exposure Assessment of Fish Consumers in Paramaribo and Surroundings. 
M. Huisden, G. Landburg, A. Niram, S. Algoe,  N. Dakriet and R. Halfhuid. 

In Suriname, mercury is mostly used in the small scale gold mining. This activity has several negative consequences for the environment and for human and animal health. 
The OBJECTIVES of this study were fourfold. First of all, to assess which types of fish are most commonly commercially  processed and sold frozen in the supermarkets of Paramaribo, 
secondly which types are sold fresh at the markets of Paramaribo. Thirdly, to analyze to what extent these types of fish are contaminated with mercury and lastly, to study the levels 
of human exposure to mercury, based on fish consumption patterns.  

Average amount of fish
ingested per day 

(g/day)

Average mercury 
concentrations 

(µg/g)

Body-weight 
(kg)

Average mercury intake
(µg mercury/kg body weight/day)

RfD
(µg mercury /kg body weight/day)

Anjoemar
a

25.28 0.89 71.8 0.31 0.10

Koebi 61.61 1.18 71.8 1.01 0.10

Piranha 23.80 1.91 71.8 0.63 0.10

MATERIALS AND METHODS
An overview of 18 commercial fish processing companies producing packaged frozen fish products using 14 different fish species, was made. Based on the “frozen fish inventory” of 
50 randomly chosen supermarkets in Paramaribo, the six most consumed species for “frozen fish” were identified and  marked for mercury analyses. On the other hand, fish sellers 
at 4 markets spread across Paramaribo City  were surveyed; this provided information regarding the 5 to 7 most consumed species of “fresh fish” for each market. Although the 
exact origins of the fish species  were not known, many fishing  grounds are likely impacted by small-scale gold mining. In order to obtain fish consumption habits, only these 5 to 7 
“best-selling fish species” were included in a fish consumer survey, studying detailed family eating patterns. After interviewing the fish consumers at each market regarding the 
eating habits of their households,  the three most consumed fish species were identified per market and data was processed for each individual market. Mercury analyses was based 
on muscle tissue processed according to the Cold-Vapor Atomic Absorption Method. 

RESULTS, DISCUSSION AND CONCLUSIONS
From the top 6 identified species of frozen fish, mainly Anjoemara (Hoplias aimara) exceeded the acceptability  standard for freshwater aquatic life (0,5 μg g-1).  The results regarding 
the fresh fish from the markets showed that not only Anjoemara, but also the fish species Koebi (Plagioscion surinamensis) and Piranha (Serrasalmus rhombeus) have  mercury 
concentrations higher than 0,5 μg g-1.  A review of the consumer habits showed the average methylmercury intake per kilogram body weight per day for Anjoemara, Koebi and 
Piranha, to be higher than the reference dose (RfD) of 0.1 μg methylmercury kg bw-1 day-1 (U.S. EPA, 1997); it was concluded that each fish onsumer who consumes  either one of these 
fish species is exposed to alarming methylmercury levels. Depending on cultural tradition and eating habits, daily consumption varies. The meal frequency was extrapolated in this 
study, only to consider eating habits that consist of multiple servings of fish per day; e.g. by the Indigenous.  The methylmercury intake through the consumption of multiple fish meals 
consisting of these three fish species exceeds the RfD even more; this raises serious health concerns. 

* Deze poster is gedrukt met de financiële steun van het Minamata Initial Assessenment Project onder het NIMOS
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Monitoring the VITAL SIGNS

of our Environment

……… IS THAT 

SUFFICIENT?



A Call for Monitoring Critical 

Environmental Indicators

▪ Scientific  Literature
▪ Evidence Based 

Practice

▪ LINK with 

EFFECTIVE 
Environmental Policy 
Making in Suriname

● MEASURING:
✓ Critical 

Environmental 
Indicators

✓ Biological Health 
Indicators

✓ Environmental 
Drugs and other 
Pollutants



NEED FOR Critical and EFFECTIVE :
✓ Sentinel Species Monitoring
✓ Environmental Research
✓ Environmental Policy
✓ Environmental Law Enforcement
✓ EVIDENCE BASED  REQUIRES

Environmental 
Health

Environmental 
Forensics

A Call for Monitoring

Critical Environmental Indicators



✓Scientific Research:
Identifying Critical Control Indicators 

Monitoring Sentinel Organisms

Environmental Health Research 

Environmental Forensics Research 

Environment Statistics:

EVIDENCE BASED



Monitoring Environmental Health: Sentinel Species
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NEED FOR Critical and EFFECTIVE :
✓ Sentinel Species Monitoring
✓ Environmental Research
✓ Environmental Policy
✓ Environmental Law Enforcement
✓ EVIDENCE BASED  REQUIRES
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Objective and hypothesis 

OBJECTIVE:

To assess the mercury exposure of Surinamers in urban coastal areas, mainly 

Paramaribo, through analysis of potentially contaminated drinking water 

sources and consumption fish

HYPOTHESIS:

Given the atmospheric distribution of mercury vapor which leads to wide 

spread deposition, drinking water sources and consumption fish may 

become contaminated, posing a health threat to the consumer in the coastal 

area, including Paramaribo 



Materials and Methods

● Random selection and evaluation of:

○ 50 selling points

○ 18 fish processing companies



Materials and Methods



Materials and Methods

● Most consumed 3 fresh water and 3 marine fish species

● Mercury analysis: N = 4 in duplicate

● Kandratikie

● Witwitie

● Botervis

● Ban-ban 

● Kubi

● Redsnapper

● Jarabaka

◼ Snoek   

◼ Anjumara

◼ Kwikwi

◼ Aarde

◼ Braz. Kwikwi

◼ Walapa



Analysis of

18 Fish Processing Sites



Botervis Wit-witi Kandratikie Snoek Walapa Anjumara

Results

WHO standard = 0.50 



Analysis of 8 Water Sources


