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releases
185 tons of mercury per yeat

source: Artisanal Gold Council 2018



7 of 10

persons have mercury
levels above USEPA health
reference values

source: CAMEP 2013
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Using Synthetical Aperture Radar to detect ASGM thru cloud cover
in the Amazon



-4

CENTRO DE INNOVACION
CIENTIFICA AMAZONICA

| cinciaLANDSCAPES

Sy ‘ltil’ “6f lr-

ity mu

/ - -

R » 1 B N
Y- ‘ |
¥ "“1 I’\* ¢ W » _.~ - A A
3y’

N .~‘4'5 0 12.5 25 50 Meters

& & L I I 1 1 I I ! |
i % !




CENTRO DE INNOVACION .
CIENTIEICA AMAZONICA cinCIaDRONES WP%ERFSQBPST

Using Convolutional Neural Networks for
auvtomated feature recognition in the Cloud i

O =*

100 images in each class to train CNNs
to recognize threat objects
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Foundational research on cloud based automated recognition of mining elements
in drone and high resolution satellite data streams

= ID ASGM in prohibited regions (e.g. protected areas, native lands )
- Use new data streams: Planet data - 3m res every day
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Madre de Dios: 1985-2017
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Source: CINCIA 2018, Informe de Investigacion #1: Tres décadas de deforestacion
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Madre de Dios: 1985-2018
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Source: Caballeros et al 2018. Remote Sensing; CINCIA 2019 in prep

Annual Average Gold Price (SUS Oz1)



@ centrRo DEINNOVACION | Mining-Related Deforestation

Madre de Dios: 1985-2018
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Source: Caballeros et al 2018. Remote Sensing; CINCIA 2019 in prep







.CENTRO oe nvovacion | Forests turned into Water
CIENTIFICA AMAZONICA | A New Hydroscape: deforested lands > mining ponds
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Source: Caballeros et al 2018. Remote Sensing; CINCIA 2019 in prep
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Madre de Dios Total La Pampa Mining Complex

12,287 ha 3,948 ha

Source: Caballeros et al 2018. Remote Sensing; CINCIA 2019 in prep
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Source: Caballeros et al 2018. Remote Sensing; CINCIA 2019 in prep
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Source: Department of Energy's Oak Ridge National Laboratory
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MERCURY

LAMQA | Laboratorio de Mercurio y Quimica Ambiental

The first environmental mercury laboratory in Peru
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Evaluating mercury impact in aquatic ecosystems
using bio-sentinels

Sediments









Elevated mercury concentrations in fish species
Madre de Dios river watershed
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Trophic biomagnification of mercury in wild caught fish
in ASGM Hydroscapes
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Mapping hotspots using passive mercury samplers

Passive Mercury Air Sampler PET protective shield
» No energy needed

> Low cost & storage/transport
» Sorbent can be analyzed in

AAS-based mercury labs '
'Radial

(3l UNIVERSITY OF N diffusive

2 TORONTO barrier
Dr. Bridget Bergquist SUIph Ul'-impregnated >

activated carbon sorbent
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Mapping Mercury Hotspots
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Amazonian native communities
XX\ Wake Forest® 200L0GICAL
School of Medicine SOCIETY
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Mercury exposed native communities

XX\ Wake Forest®
School of Medicine

Machiguengua Community, Manu National Park, Peru
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TRES DECADAS DE DEFORESTACION Deforestation and Forest Degradation Due to Gold
POR MINERIA AURIFERA Mining in the Peruvian Amazon: A 34-Year Perspective

EN LA AMAZONIA SURORIENTAL PERUANA

Jorge Caballero Espejo ?, Max Messinger >*(, Francisco Roman-Dafiobeytia 2, Cesar Ascorra ?,
Luis E. Fernandez > and Miles Silman*
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MINERAS EN MADRE DE DIOS‘ PERU Abstract While deforestation mates decline globally they are rising in the Western Amazon

Aransanal-scale gold mining (ASGM) 15 a large cause of this deforestation and brings with itexensme
environmental, social, governance, and public health impacts, including large carbon emissions
and mercury pallution. Unde g ASCM is a broad network of factors that infl growth,
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un"‘,mw- umn:t:,: Sl d | guate 08 O DE INNOVACION distribution, and practices such as poverty, flowsof legal and illegal capital, conflicting governance,
vd and global economic tends. Despite its central role in land use and land cover change in the Westemn
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Amazon and the siverity of its social and envi | impacts, it is relatively poarly studied.
While ASGM in Southeastern Peru has been quantified previously, doing so is difficult due to the
= Durants ol pariodo i 12 consnueiba | SERIF DE RESUMENES DE INVESTIGACION heterogeneous nature of the resulting landscape. Using a novel approach to classify mming that
50 increments 4755, en =l 2006 scs melies on a fusion of CLASIte and the Global Forest Change dataset, two Landsat-based deforestation
RS P R M ERCU RIO EN PECES detection tools, we sought to quantify ASGM-caused deforestation in the period 1984-2017 in the
240%, 0 1 2009 13 ector aszacién sunf southern Peruvian Amazon and examine trends in the geography, metheds, and mpacts of ASGM
. . 6 o s DE POZAS M INERAS EN MA RE D E | acToss that time. We identify nearly 100,000 ha of deforestation due to AS in the 34 year study
mineris que LD tecnokoge: artesan] period, @n increase of 21% compared to previous estimates. Further, we find that 10% of that

presents et 37 {35,550 ha) e tokal

Que rapresentaron of 35% da 13 defors]
‘to1a de! po remsunds en ese 2o,

deforestation occurred in 2017, the highest annual amount of deforestation in the study period,
with 53% occurnng sinee 2011 Finally we demonstrate that not all mining is created equal by
examining key patterns and changes in ASGM activity and techniques through time and space.
We discuss their connections with, and mmpacts on, soco-econemic factors, such as land tenure,
infrastructune, international markets, governance efforts, and socal and environmental impacts.
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Y ClENTIFIcA aMazoNica | State of Emergency Declared in Madre de Dios - 2019

Peru cracks down on illegal gold mining to
save deforested Amazon area

If it works, Peru would be stopping a practice that releases harmful mercury as well as drives sex
trafficking and child labor in mining camps.
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MINISTRA DEL AMBIENTE RESALTA PLAN DE CONSOLIDACION EN LA PAMPA

Invertiran S/ 500 millones para el desarrollo de Madre
de Dios

Recursos se destinaran a proyectos se acuicultura, agricultura, turismo y otros, seiala.




Artisanal Gold Mining in the Amazon Basin
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Artisanal Gold Mining in the World
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