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Artisanal Small Scale Gold mining



Source:  Caballeros et al, 2018. Remote Sensing doi:10.3390/rs10121903

ASGM Deforestation in Madre de Dios: 1985-2017



Artisanal Small 
Scale Gold mining

Deforested : 128,000 
240,000 soccer field

Source:  CINCIA 



ASGM – Low mechinized mining
(Suction pumps)



ASGM – Suction pumps



ASGM – Heavy machinery
ASGM – Highly mechanized

mining (heavy machinery
)



ASGM – Heavy machinery



Artisanal Small 
Scale Gold 
mining

Releases
181 ton mercury/year
Source:  Artisanal Gold  Council 2018



GOAL: Assessing mercury in birds in ASGM sites 

Credit: Chumchal and Drenner 2012

Mercury transfer



Sampling sites



Habitats assessed a ASGM sampling site

Forested area 
(Primary forest)

Mining ponds Non forested area 
(forest regeneration)



Captures and bird banding



Indicators sampling

Feathers
(flank and tail) Blood
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Mercury indicators

R2 = 0.957
n = 378 individuals

R2 = 0.886
n = 252 individuals

We collected 430 individuals of 130 species



THg in birds from sites with different extraction 
technology

(n = 4, 3) (n = 25, 37, 35) (n = 7, 34, 12) (n = 5, 31, 24) (n = 73, 85, 65) (n = 1, 1) (n = 2, 11)

p  -value: <   0.001 

Lo
g 

(



THg in birds in mining area habitats

(n = 57) (n = 96) (n = 41) (n = 39) (n = 96) (n = 16)
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THg in invertivores birds from mining area habitats

60% exceed EC10
(2.4 ppm)

28% exceed EC40 
(5.3ppm))

EC: Effective concentration in 
which reproductive success 
can be affected



THg in invertivores birds from mining sites

Non forested area

Bluish-fronted Jacamar
Galbula cyanescens

5.9 mg/Kg

Plain-crowned Spinetail
Synallaxis gujanensis

4.5 mg/Kg

Forested area

Black-spotted Bare-eye
Phlegopsis nigromaculata

20.13  mg/Kg

Scaly-breasted Wren
Microcerculus marginatus

16.97 mg/Kg

Mining ponds

Brown-chested Martin
Progne tapera 

6.37 mg/Kg

Amazonian Streaked-Antwren
Myrmotherula multostriata

5.85 ppm

65% of the species in the mining areas inhabit the forested area

EC10 EC40



THg in piscivores birds from mining area habitats

Forested area

American Pygmy Kingfisher
Chloroceryle aenea

6.79  mg/Kg

Green-and-rufous Kingfisher
Chloroceryle inda

33.03 mg/Kg

Mining ponds

Green-and-rufous Kingfisher
Chloroceryle inda

43.88 mg/Kg

Amazon Kingfisher
Chloroceryle amazona 

36.87 mg/Kg

Green Kingfisher
Chloroceryle americana 

46.48 ppm

75% Exceed EC10(PIS) of 10ppm and 50% exceed EC40 (PIS)of 40ppm  

n = 3

n = 5

n = 3

n = 2



Waterbodies analysis
Heavy Machinery

Clavelito
9.02 Ha

Mining ponds Non forested area Forested area

Sampling points by habitat

Cinco Rebeldes
4.29 Ha



Linda
9.02 Ha

Azul
9.02 Ha

Paolita
9.02 Ha

Mining ponds Non forested area Forested area

Sampling points by habitat

Waterbodies analysis
Suction pumps
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