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Negative health effect for 
the local population

The health effects of exposure to oil related contamination have been mainly studied after 
oil spills among cleanup workers and residents of the affected coastal areas (Levy et al. Int 
J Occup Environ Health 2011; Pérez-Cadahía et al. Environ Health Insights 2008)

• High levels of metals associated with adverse health effects
• Acute effects: respiratory, eye and skin symptoms, headache, nausea, dizziness and 

fatigue
• Chronic effects: psychological disorders, lower respiratory tract symptoms and 

reduction of lung function, genotoxicity and alterations in hormonal status have also 
been described

The health effects of exposure to oil extraction related contamination poorly studied  
among people residentially exposed (O’Callaghan-Gordo et al. Environmental Health 2016)



Oil extraction in the 
Peruvian Amazon

• Extraction activities in the Peruvian 
Amazon started in the 60’s

• Two-thirds of oil extraction areas in the 
Peruvian Amazon are within indigenous 
territories

• Overlap also between oil extraction 
areas and protected areas

Current oil and gas concessions, 
proposed concessions, technical 
evaluation agreement lots and protected 
areas and indigenous peoples’ territories 
in the Peruvian Amazon (Finer & 
Orta-Martínez, ERL 2010)

Case study area (map 
prepared by Orta-Martinez) 



The northern Peruvian AmazonRecurrent oil spills and poor environmental practices, such as dumping of 
produced water contaminated this area
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1AB and 8 oil Blocks were leased
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Maximum oil production (120.000 bopd)

ONERN: “one of the most damaged areas in the country”
IIAP: High levels (275ppm) of lead in fish tissues

MEM (1998): “High concentrations of TPH, Ba and Pb in samples of surface water”; “Petroleum spills of 
varying sizes were identified on the surface of rivers and on land”

OSINERG (2004): “levels of contamination above maximum permissible limits” due to high TPH in soils and 
river water

MINSA (2006): High levels of cadmium and lead in blood among the local population of this area: 66% of 
children BLL >10 μg/dl; 79% of adults BLL >10 μg/dl, 99% of children and adults Cd cadmium levels in urine 
>0.1 μg/dl

Peruvian government (2013): state of environmental emergency in the Corrientes, Pastaza and Tigre river 
basins (RM-263-2013-MINAM, RM-094-2013-MINAM and 370-2013-MINAM) 

Peruvian government (2014): state of the health emergency in these river basins and in the Marañon river 
basins (SD-006-2014-SA)
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Oil extraction in the Amazon basin 
and exposure to metals in 
indigenous populations
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Fotografía: FECONACOR (Federación de Comunidades 
Nativas de la Cuenca del Corrientes)

Not a 
problem from 

the past 



Health risks – Lead exposure

• Cross-sectional study to assess levels of exposure to lead in the local population 
and establish risk factors for exposure

• May and June 2016

• 1047 participants from 39 indigenous communities selected (out of 60)

• Concentrations of 
lead in blood using 
atomic absorption 
spectrophotometry 
(AAS)

• Information on socio-demographic variables and information on 
occupational/environmental exposures was collected in structured 
questionnaires 



  < 12 years old, n=309 ≥ 12 years old, n=738 
Variable Category n (%) GM (95%CI) n (%) GM (95%CI)
Age (years), median (IQR)  7 (4) - 35 (24) -
Sex Male 152 (49%) 6.2 (5.4, 7.1) 347 (47%) 7.8 (7.2, 8.4)
 Female 157 (51%) 4.0 (3.5, 4.5) ** 391 (53%) 4.3 (4.0, 4.7) **
River basin Marañón 70 (23%) 2.4 (2.0, 3.0) 167 (23%) 3.1 (2.7, 3.4)
 Pastaza 95 (31%) 4.2 (3.6, 4.9) 262 (36%) 5.2 (4.8, 5.7)
 Tigre 21 (7%) 6.5 (5.1, 8.2) 60 (8%) 9.2 (8.1, 10.4)
 Corrientes 123 (40%) 8.0 (7.1, 9.0) ** 249 (34%) 8.4 (7.6, 9.2) **

• Mean BLL in the study population was higher than 5 μg/dL

• 49% of children and 60% of adults had BLL above this threshold

** p-value for ANOVA <0.001 Important 
differences by 

river basin 
(O'Callaghan-Gordo, C, et al. 
Environment International 2021)



Children (<12) Adults (≥12)



Estimated average lead flux (106 mol/year) from dumping of produced water in 2008 in the Marañon, Pastaza, Tigre and 
Corrientes river basins (extracted from Yusta-García et al. 2017) and BLL (μg/dL) detected in the current study in the same 
river basins 

• In the Marañón and Pastaza river basins, dumping of Pb  
(produced water) 🡪 9 times lower than in the other two 
river basins

• The flow rate in the Marañon river basin is much higher than 
in the other basins 🡪 higher dilution of contaminants.

(Yusta-García et al., 2017; Ministerio de Energía y Minas del Perú, 2005)

(O'Callaghan-Gordo, C, et al. 
Environment International 2021)



Is consumption of wild game 
an important source of 
exposure to lead? 

INTRODUCTION
RESEARCH QUESTIONS   1 – 2 – 3 

– 4 – 5 - 6
CONCLUSIONS

Routes of exposure for the local population

(Orta-Martinez et al, ER 2017)



Mazama americana Cuniculus paca

Tapirus terrestris Coendou prehensilis Pecari tajacu

Brotogeris sp.

Ara chloroptera

Ara macaw

 
Species 

recorded 
ingesting 
soil/water in oil 
polluted salt licks

INTRODUCTION
RESEARCH QUESTIONS   1 – 2 – 3 – 

4 – 5 - 6
CONCLUSIONS

Trap cameras in:

3 natural salt licks
15 oil-polluted 
sites

2083 camera-days
8,206 videos

+
Soil collection

Species recorded in oil-polluted salt licks 
represent  49%-68% of hunted biomass (Bodmer 
and Lozano 2010; Zapata-Ríos et al. 2009) (Slide from Orta-Martinez)

http://km14_cnor_majaz.avi
http://ek000280.avi


• High average concentration of Pb (0.49 μg/g WW) in livers from Amazonian wild game

• 50 % of the samples had Pb above acceptable limits of offal for human consumption (0.5 

μg/g WW), (European Regulation CE 1881/2006 on viscera for human consumption (Cd and Pb))

(Cartró-Sabater et al. 
Nature sustainability 2019)



Final remarks (I)

• Our study shows extensive oil pollution and human exposure at all ages

• Very important to have valid data on environmental exposures and 
conditions of life of understudied populations

• Practically impossible to conduct long term cohort studies similar to what 
was done in HICs. We don’t need these complex studies to act!



Final remarks (II)

• Negative health effect of oil extraction activities are major issue of global 
health inequities 🡪 Local communities in the Amazons are a clear example 

• Important issue of empowerment of local populations
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