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Resumen

Nc" fgÝekgpvg"okpgt‡c" fg" ekpcdtkq" fgl„" c" Ucp"
Lqcsw‡p" cnvcu" eqpegpvtcekqpgu" fg"ogtewtkq" gp"
vgttgtqu"fg"okpc"*406"Î"6386"oi"mi/3+0"Pwogtqucu"
okpcu"eqpvtkdw{gtqp"c"nc"fkurgtuk„p"fg"ogtewtkq"
gp"uwgnqu"cit‡eqncu"*207"Î"536"oi"mi/3+"{"uwgnqu"
hqtguvcngu"*204"Î"8;02"oi"mi/3+0"Nqu"ugfkogpvqu"
uqp"wp"ogfkq"fg"vtcpurqtvg"pcvwtcn"fgn"ogtewtkq."
swg"qecukqpcp" uw"fkurgtuk„p." gurgekcnogpvg"gp"
ƒtgcu"egtecpcu"c" ncu"dqecokpcu"*208"Î"8:9"oi"
mi/3+0"Nc"egtecp‡c"fg" nqu"ewnvkxqu"fg"oc‡¦"c" ncu"
okpcu" hcxqtgeg" nc" cewowncek„p" fg"ogtewtkq" gp"
uwu" fkuvkpvcu" guvtwevwtcu" eqoq" nc" tc‡¦." gn" vcnnq."
nc"jqlc"{"gn"itcpq"*2026"Î":04"oi"mi/3+."swg"ug"
tgncekqpcp"eqp"nc"cewowncek„p"{"xqncvknk¦cek„p"fg"
ogtewtkq"gp"uwgnqu0"Gn"xcrqt"fg"ogtewtkq"rtgugpvg"
gp" nc"rqdncek„p"rwgfg" kpfkect"wpc"xqncvknk¦cek„p"
eqpuvcpvg"fg"nqu"vgttgtqu"{"uwgnqu"*44"Î"375"pi"
o/5+0" Nqu" pkxgngu" fg"ogtewtkq" gpeqpvtcfqu" gp"
uwgnqu."gp"nqu"itcpqu"fg"oc‡¦"{"gp"gn"cktg"tguwnvctqp"
uwrgtkqtgu" c" nqu" guvƒpfctgu" tgrqtvcfqu" rqt" nc"
Pqtoc"QÝekcn"Ogzkecpc"{"nc"Qticpk¦cek„p"Owpfkcn"

fg"nc"Ucnwf0"Gn"ogtewtkq"gp"gn"ciwc"fg"nnwxkc"ug"
fgdg"rtkpekrcnogpvg"c"ncu"rctv‡ewncu"cvoquhfitkecu"
uwurgpfkfcu"{"fgrqukvcfcu"oƒu"vctfg"gp"nc"uw/
rgtÝekg"*307"Î"55;"oi"n/3+0"Gp"gn"ciwc"rqvcdng"ug"
gpeqpvt„" fkuqnwek„p" fg"ogtewtkq" *32" Î" 392" pi"
n/3+." ukgpfq" ncu" eqpegpvtcekqpgu"ogpqtgu" c" ncu"
guvcdngekfcu"rqt"nc"PQO"["QOU0"Nc"eqpvcokpcek„p"
gzkuvgpvg"gp"nc"tgik„p"fg"Ucp"Lqcsw‡p"pq"nngic"c"
nqu"pkxgngu"fg"nqu"oƒzkoqu"rtqfwevqtgu"fg"Ji"gp"
gn"owpfq<"Cnocffip"*Gurc‚c+"g"Kftklc"*Gunqxgpkc+="
ukp"godctiq." ug"cugoglc"c" nc"jcnncfc"gp"qvtqu"
korqtvcpvgu"fkuvtkvqu"fg" ugiwpfq"pkxgn"owpfkcn"
eqoq" Iwk¦jqw" *Ejkpc+0" Nc" rqdncek„p" fg" Ucp"
Lqcsw‡p"{"uw"codkgpvg"rtgugpvcp"wpc"gzrqukek„p"
eqpuvcpvg"c" nc"eqpvcokpcek„p"fgn"ogtewtkq."rqt"
nq"swg"gu"pgeguctkq"wp"oqpkvqtgq"c"nctiq"rnc¦q"
rctc"fgvgtokpct"uwu"cnecpegu."gp"gurgekcn"rctc"
gn"jqodtg0

Rcncdtcu" encxg<" ogtewtkq." uwgnqu." ugfkogpvqu."
vgttgtqu" fg" okpc." oc‡¦." ciwc" rqvcdng." nnwxkc."
cktg."Ucp"Lqcsw‡p."Ofizkeq0
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Introduction

Ogtewt{" ku"cp"gngogpv"vjcv" ku"vqzke" hqt"jwocpu"
cpf"yjkej"eqwnf"dg"vjg"ecwug"qh"ejtqpke"fkugcugu"
kp" vjg" rqrwncvkqp" qh" Ucp" Lqcsw‡p." Swgtfivctq."
Ogzkeq0"Gzrquwtg"vq"ogtewt{."gxgp"cv"nqy"ngxgnu."
ku" tgncvgf" vq" cewvg" cpf" ejtqpke" kpvqzkecvkqp."
tguwnvkpi" kp" c" ugtkgu" qh" fkugcugu" vjcv" kpenwfg"
pgwtqnqikecn." jgctv" cvvcemu." egpvtcn" pgtxqwu"
u{uvgo" fcocig." mkfpg{" kplwtkgu." cpf" cwvkuo"
*Nk" et al0." 422:=" Dqug/QÓTgknn{" et al0." 4232+0" Kv"
cnuq"chhgevu"vjg"dkqvc"cpf."vjgtghqtg."chhgevu"vjg"
vtqrjke"ejckp"*WPGR."4224+0"Kp"vjg"uvwf{"tgikqp."
vjgtg"gzkuv"xgt{"jkij"ogtewt{"ngxgnu."dg{qpf"cp{"
uvcpfctf"kp"dqvj"jwocpu"cpf"vjg"gpxktqpogpv="

g0i0" kp" dqpgu" qh" rtg/Jkurcpke" rqrwncvkqp" *3908"
rro+."kp"citkewnvwtcn"uqknu"*53608"rro+."kp"okpkpi"
vcknkpiu"*638606"rro+."kp"ftkpmkpi"ycvgt"*4"rrv+."
cpf" kp" vjg"ckt" *6360:"pi"o/5+" *Jgtpƒpfg¦/Uknxc"
et al0."422;+0

Kp" vjg" gpxktqpogpv." ogtewt{" ku" hqwpf"
pcvwtcnn{"cu"ekppcdct"*JiU+."dwv"jwocp"cevkxkvkgu"
uwej" cu" okpkpi." kpetgcugu" kvu" rtgugpeg" ykvjkp"
vjg"cvoqurjgtke."vgttguvtkcn."dkqvkecn"cpf"cswcvke"
u{uvgou"*Ocuqp."4224="Ugnkp."422;+0"Vjg"ghhgev"
qh" ekppcdct" okpkpi" tgrtgugpvu" cp" gpxktqpogpv"
eqpegtp." ukpeg" cdcpfqpgf" cpf" gptkejgf" qrgp"
ckt" okpkpi" vcknkpiu" ctg" eqpukfgtgf" rgtocpgpv"
uqwtegu" qh" cvoqurjgtke" ogtewt{" gokuukqpu0"
Vjg"okpg"ftckpcig"eqwnf"eqpvckp"jkij" ngxgnu"qh"
ogtewt{"vjcv"chhgev"vjg"ycvgt"cpf"dkqvc"swcnkv{="
vjgtghqtg."ekppcdct"vcknkpiu"kpetgcug"vjg"ogtewt{"
eqpvgpv" qh" vjg" uqknu" cpf" ugfkogpvu" qh" vjg"
j{ftqitcrjke"ycvgtujgf"*T{vwdc."4222="Mqeocp"
cpf"Jqtxcv."4233+0

Vjg"okpkpi"cevkxkv{"jcu"dggp"fgxgnqrgf"ukpeg"
vjg"rtg/Jkurcpke"rgtkqf."dgecwug"vjgkt"kpjcdkvcpvu"
wugf"ekppcdct"cu"eqnqtcpv"cpf" kp"vjgkt"tgnkikqwu"
egtgoqpkgu0"Cffkvkqpcnn{."vjku"tgikqp"ycu"c"xgt{"
korqtvcpv"ogtewt{"rtqfwevkqp" ¦qpg" kp" vjg"82Óu"
cpf"92Óu"qh"vjg"ncuv"egpvwt{0"Ogzkeq"qeewrkgf"vjg"
6vj"rnceg"kp"rtqfwevkqp"yqtnfykfg"*Ncpigpuejgkfv."
4228+="rtgugpvn{."ogtewt{"okpkpi"ku"hqtdkffgp0

Vjtqwij" fkxgtug" rtqeguugu" uwej" cu" tqem"
ygcvjgtkpi." gtqukqp." nkzkxkcvkqp." qzkfcvkqp" cpf"
vtcpurqtvcvkqp."ogtewt{"oc{"dgeqog"guvcdnkujgf"
kp"vjg"gpxktqpogpv"qt"dg"vtcpurqtvgf"cetquu"itgcv"
fkuvcpegu."dgeqokpi"c" ngice{"cuuqekcvgf"vq"uqkn."
ugfkogpvu"cpf"rncpvu0"Gxgp"chvgt"ocp{"{gctu"qh"
okpkpi"kpcevkxkv{."jkij"coqwpvu"qh"ogtewt{"ecp"dg"
hqwpf"kp"vjg"gpxktqpogpv"*Rctuqpu"cpf"Rgtekxcn."
4227=" Icte‡c/Uƒpejg¦" et al0." 422;+0" Qp" vjg"
qvjgt"jcpf."ocp"ecp"dg"vjg"tgegrvqt"qh"ogtewt{"
vjtqwij"kpjcncvkqp"qh"ckt"rctvkengu."fktgev"eqpvcev."
qt" kpiguvkqp" vjtqwij" vjg" ceewowncvkqp" qh" vjku"
gngogpv"kp"vjg"vtqrj{e"ejckp0"Vjgug"ogejcpkuou"
jcxg"qrgtcvgf"kp"rcuv"cpf"rtgugpv"vkogu"*Ycuugt/
ocp"et al0."4225="R{cvv"et al0."4227+0

Vjg"qdlgevkxg"qh"vjku"yqtm"ycu"vq"guvcdnkuj"vjg"
korcev"ecwugf"d{"ekppcdct"okpkpi"kp"vgttguvtkcn"
u{uvgou" *ckt/uqkn/rncpv/ycvgt+" cv" vjg" okpkpi"
fkuvtkev" qh" Ucp" Lqcsw‡p." cpf" eqorctg" vjgug"
xcnwgu" ykvj" eqpegpvtcvkqpu" tgrqtvgf" kp" qvjgt"
jkijn{"eqpvcokpcvgf"rncegu0

Materials and Methods

Study area

Vjg"okpkpi"tgikqp"nkgu"kp"vjg"uqwvj"qh"vjg"Ukgttc"
Iqtfc" qh" Swgtfivctq." Ogzkeq0" Kv" eqortkugu" 394"
mo4"cpf" ku" nqecvgf" dgvyggp" ;;̇62Ó" cpf" ;;̇52Ó"
Y"nqpikvwfg."cpf"43̇32Ó"cpf"42̇72Ó"P" ncvkvwfg0"

Abstract

FgÝekgpv"ocpcigogpv" qh" ekppcdct"okpkpi" nghv"
vjg"Ucp"Lqcsw‡p"tgikqp"ykvj"jkij"eqpegpvtcvkqpu"
qh"ogtewt{" kp" kvu" uqknu" *406" Î" 6386"oi" mi/3+0"
Pwogtqwu" ekppcdct"okpgu" jcxg" eqpvtkdwvgf" vq"
vjg"fkurgtukqp"qh"ogtewt{"kpvq"citkewnvwtcn"*207"Î"
536"oi"mi/3+"cpf"hqtguv"*204"Î"8;"oi"mi/3+"uqknu0"
Ugfkogpvu"ctg"c"pcvwtcn"ogcpu"qh"vtcpurqtvcvkqp"
hqt"ogtewt{."ecwukpi"kvu"urtgcfkpi."gurgekcnn{"kp"
ctgcu"pgct"okpg"gpvtcpegu"*208"Î"8:9"oi"mi/3+0"
Vjg" pgctpguu" qh"ock¦g" etqru" vq"okpgu" hcxqtu"
ogtewt{" ceewowncvkqp" kp" vjg" fkhhgtgpv" rncpv"
uvtwevwtgu." uwej" cu" tqqvu." uvgou." ngcxgu." cpf"
itckp"*2026"Î":04"oi"mi/3+="vjgug"dgkpi"tgncvgf"
vq"ogtewt{" xqncvknk¦cvkqp" cpf" ceewowncvkqp" kp"
uqknu0"Ogtewt{"xcrqt"rtgugpv" kp"vjg"ugvvngogpvu"
eqwnf" kpfkecvg" c" eqpuvcpv" xqncvknk¦cvkqp" htqo""""""""""""""""
ncpfu"cpf"uqknu"*44"Î"375"pi"o/5+0"Vjg"ogtewt{"
ngxgnu"hqwpf"kp"vjg"uqknu."kp"ock¦g"itckp."cpf"kp"vjg"
ckt"tguwnvgf"itgcvgt"vjcp"vjg"uvcpfctfu"tgrqtvgf"
d{"vjg"QhÝekcn"Ogzkecp"Pqto"*PQO+"cpf"vjg"Yqtnf"
Jgcnvj"Qticpk¦cvkqp"*YJQ+0"Ogtewt{"kp"tckpycvgt"
ku" fwg"ockpn{" vq" vjg" rtgugpeg" qh" uwurgpfgf"
cvoqurjgtke" rctvkengu." ncvgt" fgrqukvgf" qp" vjg"
uwthceg" *307" Î" 55;"oi" n/3+0"Ogtewt{" fkuuqnwvkqp"
ycu" hqwpf" kp" vjg" ftkpmkpi"ycvgt" *32" Î" 392" pi"
n/3+."ykvj"eqpegpvtcvkqpu"dgnqy"vjqug"guvcdnkujgf"
d{" vjg" PQO" cpf" vjg"YJQ0" Vjg" eqpvcokpcvkqp"
gzkuvkpi" kp" vjg" Ucp" Lqcsw‡p" tgikqp" fqgu" pqv"
tgcej"vjg"ngxgnu"qh"vjg"yqtnfÓu"itgcvguv"ogtewt{"
rtqfwegtu<"Cnocfgp"*Urckp+"cpf"Kftklc"*Unqxgpkc+0"
Kv"ku."jqygxgt."nkmg"vjcv"hqwpf"kp"qvjgt"korqtvcpv"
ugeqpf"fgitgg"yqtnf"rtqfwegtu"uwej"cu"Iwk¦jqw"
*Ejkpc+0"Vjg"rqrwncvkqp"qh"Ucp"Lqcsw‡p."cu"ygnn"
cu" kvu" uwttqwpfkpi" gpxktqpogpv." ctg" eqpuvcpvn{"
gzrqugf"vq"ogtewt{"eqpvcokpcvkqp."vjwu"ocmkpi"
c"nqpi"vgto"oqpkvqtkpi"pgeguuct{"vq"fgvgtokpg"
kvu"ghhgevu."gurgekcnn{"vq"rgqrng0

Mg{" yqtfu<" ogtewt{." uqknu." ugfkogpvu." okpkpi"
vcknkpiu." ock¦g." ftkpmkpi" ycvgt." tckp." ckt." Ucp"
Lqcsw‡p."Ogzkeq0
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Vjg"fgnkokvcvkqp"qh"vjg"uvwf{"ctgc"ycu"fqpg"d{"
etkvgtkqp" qh" vjg" j{ftqnqikecn" ycvgtujgf" *Hkiwtg"
3+=" vjg" ejctcevgtkuvkeu" qh" igqnqi{." tgnkgh" cpf"
gfcrjqnqi{=" enkocvg" cpf" xgigvcvkqp" ygtg" cnuq"
eqpukfgtgf0"Jgtg"ku"c"tghgtgpeg"htcogyqtm"hqt"vjg"
ugngevkqp"qh"ucornkpi"ukvgu"*Hkiwtg"4"{"Hkiwtg"5+0

Hg in mine tailings, soils, and sediments

Gcej"ucornkpi"ukvg"qh"uqknu"cpf"vcknkpiu"tgrtgugpvu"
c" ucorng" ocfg" wr" qh" 7" uwducorngu" vcmgp" cv"
fkuvcpegu"qh"72"o"gcej."cpf"c"fgrvj"qh"2/47"eo0"
Ugfkogpv" ucorngu" ygtg" eqnngevgf" htqo" 322" o"
ugevkqpu"cnqpi"uqog"uvtgcou."tkxgtu."cpf"uocnn"
cnnwxkcn"vgttcegu0"Vcknkpiu"ygtg"ucorngf"htqo"umctp"
cpf"j{ftqvjgtocn"v{rg"okpgu0"Uqkn"ucornkpi"ycu"
fqpg"kp"hwpevkqp"qh"vjg"vyq"rtgfqokpcpv"uqkn"wugu"
kp"vjg"tgikqp<"vjg"hqtguv"ctgc"cpf"citkewnvwtg0"C"
vqvcn"qh"35"ucorngu"ygtg"vcmgp"htqo"citkewnvwtcn"
uqknu."48"htqo"hqtguv"uqknu."49"htqo"vcknkpiu."cpf"
49" htqo" ugfkogpvu0" Cnn" vjg" ucorngu" ygtg" ckt"
ftkgf"cv"tqqo"vgorgtcvwtg"cpf"ukhvgf"kp"c"Pq032"

ukgxg" *4oo+0" Rctv" qh" vjg" ucorng" ycu" itqwpf"
fqyp"ykvj"cp"cicvg"oqtvct"vq"qdvckp"c"Ýpg"cpf"
jqoqigpgqwu"ucorng0"Htqo"gcej"ucorng."203"i"
ycu"ygkijgf."kp"vtkrnkecvg."cpf"rncegf"kp"c"fktgev"
ogcuwtg"cfxcpegf"ogtewt{"cpcn{¦gt"COC/476."
yjkej"wugu"cp"kpekpgtcvkqp"vgejpkswg"igpgtcvkpi"
ogtewt{"xcrqt0"Kv"ku"cp"cvqoke"cduqtrvkqp"urge/
vtqogvgt" vq" fgvgtokpg" ogtewt{" kp" uqnkf" qt"
nkswkf"ucorngu"ykvjqwv"cp{"rtgxkqwu" vtgcvogpv0"
Ecnkdtcvkqp" qh" vjg" gswkrogpv" ycu" fqpg" ykvj"
uvcpfctfu" htqo" vjg"OQUVCT"Jwpictkcp" uvtgco"
ugfkogpv"uvcpfctf."Unqxcmkcp"tghgtgpeg"ocvgtkcn"
*KUG";:4+."cpf"YGRCN"oqpkvqt"ukorng"*KUG";43+0

Hg in maize plants

Nkmg"kp"vjg"tguv"qh"vjg"eqwpvt{."vjg"Ucp"Lqcsw‡p"
rqrwncvkqp" eqpuwogu"ock¦g" cu" kvu" uvcrng" hqqf."
itqyp"kp"vjgkt"qyp"ugcuqpcn"tckphgf"rnqvu."uqog"
qh" vjgo" nqecvgf" enqug" vq" vjg" okpgu0" Ucornkpi"
ycu"fqpg"kp"vjg"jctxguv"vkog."kp"vjtgg"fkhhgtgpv"
rgtkqfu." Qevqdgt" 4228" cpf" Pqxgodgt" 4229"

Figure 1."Oketq/ycvgtujgfu"
kp" vjg" Ucp" Lqcsw‡p" tgikqp0"
C¦qiwgu" uvtgco" htqo" kvu"
qtkikp"*C+"vq"kvu"tkxgt"oqwvj"
ykvj"vjg"Gzv„tc¦"tkxgt"*D+0
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cpf" 42320" Ock¦g" rncpvu" ygtg" eqnngevgf" htqo"
citkewnvwtcn" ncpfu." cpf" ugrctcvgf" d{" uvtwevwtgu"
kpvq" tqqv." uvcnm." ngch." cpf" itckp=" qdvckpkpi" 37"
ucorngu" htqo" tqqvu." 39" htqo" uvgou." 33" htqo"
ngcxgu."cpf"3:"htqo"itckpu0"Gcej"uvtwevwtg"ycu"
ycujgf"ykvj"JPQ5" fknwvgf" vq"32'." tkpugf"ykvj"
fgkqpk¦gf"ycvgt."cpf"ftkgf"cv"tqqo"vgorgtcvwtg"
*44̇/47̇E+0"Vjg"rncpv"ocvgtkcn"ycu"itqwpf"cpf"
ukhvgf"wpvkn"cejkgxkpi"rctvkeng"uk¦g"wpfgt"2035"oo0"
Vjgp."203"i"ycu"ygkijgf"cpf"7"on"eqpegpvtcvgf"
JPQ5" ycu" cffgf" hqt" fkiguvkqp" vjtqwij" c"
OCTURTGUU" oketqycxg" qxgp0" Uqog" ftqru" qh"
eqpegpvtcvgf" JEn" ygtg" cffgf" vq" vjg" fkiguvkqp"
cpf" vcmgp" vq" xqnwog" vq" 422"on"ykvj" 3:04" -U1
eo"fgkqpk¦gf"ycvgt0"Vjg{"ygtg"mgrv"cv"6̇E"wpvkn"
ogcuwtgogpv0"Vqvcn"ogtewt{"swcpvkÝecvkqp"ycu"
fqpg" vjtqwij" kpfwevkqp" eqwrngf" rncuoc" ocuu"
urgevtqogvt{" *KER/OU+" gswkrogpv" Vjgtoqu"
Ugtkgu"Z40

Hg in rainwater

Cv" vjg" oketq/ycvgtujgf" qh" Ciwc" fg" Xgpcfq."
Ciwc"fg"Ngqp"cpf"Rqpfgljg"qh"vjg"uvwf{"¦qpg."
tckpycvgt" eqnngevqtu" ygtg" kpuvcnngf" hqt" vqvcn"
ogtewt{" swcpvkÝecvkqp0" Kphqtocvkqp" ycu" cnuq"
eqnngevgf"htqo"c"ogvgqtqnqikecn"uvcvkqp"kp"qtfgt"
vq" fgvgtokpg" vjg" rtgfqokpcpeg" qh" vjg" ykpf"
fktgevkqpu0" Ucorng" eqnngevkqp" qh" tckpycvgt" ycu"
eqorqwpf=" gcej" ucorng" kpenwfgf" ycvgt" htqo"
cnn"vjg"gxgpvu"kp"c"oqpvj0"Vygpv{/hqwt"ucorngu"
ygtg" eqnngevgf" htqo" Fgegodgt" 422;" vq" Lwpg"
42320" Vjg" tckpycvgt" ucorngu" ygtg" Ýnvgtgf"
vjtqwij" c" rqn{ectdqpcvg" ogodtcpg" ykvj" 206"
-o" rqtgu." wukpi" c" ocipgvke" Ýnvtcvkqp" u{uvgo"
*Ignocp" 69/oo+0" Vjg" Ýnvtcvg" ycu" cekfkÝgf" vq"
rJ" ?" 30:" ykvj" JPQ5" 20238P." cpf" 82"on" htqo"
vjg" ucorng" ycu" vtcpuhgttgf" vq" jkij" fgpukv{"
rqn{gvj{ngpg" dqvvngu=" vjwu." vjg" uqnwdng" htcevkqp"

Figure 2."Ucornkpi"ukvgu"hqt"okpg"vcknkpiu."ugfkogpvu."cpf"ock¦g"kp"vjg"Ucp"Lqcsw‡p"tgikqp0"Vjg"u{odqn"uk¦g"kp"okpg"
vcknkpiu"cpf"ugfkogpvu"kpfkecvgu"vjg"eqpegpvtcvkqp"qh"ogtewt{0



GEOFÍSICA INTERNACIONAL

JANUARY - MARCH 2013      69

kp"fgeqpvcokpcvgf"pcnigpg"dqvvngu0"Rtgugtxcvkqp"
qh" vjg" ucorngu" ycu" fqpg" ykvj" KPUVTC" pkvtke"
cekf" cpf" vjg{" ygtg" tghtkigtcvgf" cv" 6̇E" wpvkn"
ogcuwtgogpv0"Vqvcn"ogtewt{"swcpvkÝecvkqp"ycu"
fqpg" vjtqwij" kpfwevkqp" eqwrngf" rncuoc" ocuu"
urgevtqogvt{" *KER/OU+" gswkrogpv" Vjgtoq"
Ugtkgu"Z40

Hg in air

Vjg" cvoqurjgtke" ogtewt{" eqpegpvtcvkqpu" *gng/
ogpvcn"ogtewt{"kp"xcrqt"rjcug+"ygtg"ogcuwtgf"
kp" vyq" ucornkpi" ukvgu=" vjg" Ýtuv" qpg" ycu" guvc/
dnkujgf" ykvjkp" vjg" Ucp" Lqcsw‡p" eqoowpkv{"
vcmkpi"ucorngu"eqpvkpwqwun{"hqt"39"fc{u"*Octej"
4233+="yjkng"vjg"ugeqpf"ycu"nqecvgf"cv"vjg"Ciwc"
fg"Xgpcfq"ctgc"ykvj"43"fc{u"uvtckijv"ogcuwtkpi"
*Crtkn/Oc{"4233+0"C"VGMTCP"4759C"oqfgn"gswkr/
ogpv." hceknkvcvgf" d{" EGPKEC" KPG." ycu" wugf" vq"
fgvgtokpg"wnvtc/vtceg"ogtewt{"xcrqt0

ycu"qdvckpgf0"Vjg" kpuqnwdng"htcevkqp" ku"vjg"rctv"
vjcv"tgockpgf"qp"vjg"Ýnvgtu"wugf"hqt"vjg"Ýnvtcvkqp"
rtqeguu" qh" vjg" uqnwdng" htcevkqp0" Vjgug" Ýnvgtu"
ygtg" uwdlgevgf" vq" cekf" fkiguvkqp" wukpi" 37" on"
JPQ5" 5O" ykvj" c" fkiguvkqp" vkog" qh" 67"okpwvgu"
kp"c"OCTURTGUU"oketqycxg"qxgp0"Vjg"fkiguvgf"
ucorngu" ygtg" Ýnvgtgf" cpf" vcmgp" vq" xqnwog" vq"
47" on" ykvj" fgkqpk¦gf" ycvgt." qdvckpkpi" c" Ýpcn"
JPQ5"cekfkv{" qh" 2067P0" Dqvj" htcevkqpu" *uqnwdng"
cpf"kpuqnwdng+"ygtg"tghtkigtcvgf"cpf"mgrv"cv"6̇E"
wpvkn"swcpvkÝecvkqp0"Vqvcn"ogtewt{"eqpegpvtcvkqp"
ycu" fgvgtokpgf" vjtqwij" kpfwevkxgn{" eqwrngf"
rncuoc"qrvkecn"gokuukqp"urgevtqogvt{"*KER/QGU+"
gswkrogpv"932/GU"Czkcn0

Ji"kp"ftkpmkpi"ycvgt

Ftkpmkpi" ycvgt" ycu" ucorngf" htqo" pkpg"
ugvvngogpvu" kp" vjg" Ucp" Lqcsw‡p" owpkekrcnkv{"
fwtkpi"Octej"cpf"Pqxgodgt."4229."qdvckpkpi"c"
vqvcn"qh"3:"ucorngu0"Vjg"ucorngu"ygtg"eqnngevgf"

Figure 3."Ucornkpi"ukvgu"hqt"ckt."tckpycvgt."ftkpmkpi"ycvgt"cpf"uqknu"kp"vjg"Ucp"Lqcsw‡p"tgikqp0"Vjg"u{odqn"uk¦g"kp"uqknu"
kpfkecvgu"vjg"eqpegpvtcvkqp"qh"ogtewt{0
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Statistical analysis

Fguetkrvkxg"uvcvkuvkecn"cpcn{ugu" hqt" vqvcn"ogtew/
t{" eqpvgpv" kp" vjg" fcvc" dcug" eqokpi" htqo"
okpkpi" vcknkpiu." uqknu." ugfkogpvu."ock¦g" rncpvu."
tckpycvgt." cpf" ckt" ucorngu" ygtg" vcmgp" kpvq"
eqpukfgtcvkqp0"Vjku"cpcn{uku"cnnqyu"vq"fgvgtokpg"
vjg" gzvgpv" qh" eqpvcokpcvkqp" d{"ogtewt{"ykvjkp"
gcej" gpxktqpogpvcn" eqorqpgpv." cu" ygnn" cu"
vjg" fgvgevkqp" qh" kvu" oczkowo" cpf" okpkowo"
vjtgujqnfu0" Hqt" c" dgvvgt" wpfgtuvcpfkpi" qh"
ogtewt{" fkuvtkdwvkqp" kp" gcej" eqorqpgpv." dqz"
cpf" yjkumgtu" fkcitcou" ygtg" wugf" vjtqwij"
UVCVKUVKEC"Xgtukqp"32"uqhvyctg0

Results and discussion

Ogtewt{" rtgugpvu" eqpuvcpv" Þqy" kpvgtcevkqpu"
ykvjkp"vjg"fkhhgtgpv"gpxktqpogpvcn"eqorctvogpvu"
*cvoqurjgtke." vgttguvtkcn." cswcvke." dkqvke+." ecw/
ukpi" kvu"oqdknk¦cvkqp." curgev" vjcv" jcu" kpÞwgpeg"
qp"vjg"swcnkv{"qh"vjg"gpxktqpogpv"cpf"jgcnvj"qh"
jwocpu."yjkng."vjg"vqzke"itcfg"ku"fktgevn{"tgncvgf"
vq"vjg"ogtewt{"ejgokecn"rjcug"vjcv" ku"hqwpf"kp"
gcej"eqorctvogpv0

Vqvcn" ogtewt{" eqpvgpvu" kp" vjg" fkhhgtgpv"
eqorctvogpvu" qh" vjg" Ucp" Lqcsw‡p" tgikqp" ctg"
ujqyp" kp" Hkiwtg" 60" Vjku" kocig" ujqyu" vjg"
kpugtvkqp" f{pcokeu" qh" ogtewt{" kp" vjg" fkhhgtgpv"
eqorqpgpvu0" Ogtewt{" eqpegpvtcvkqpu" kp" gcej"
eqorqpgpv" ejcpig" uwduvcpvkcnn{." cpf" kv" ecp" dg"

uggp"vjcv" vjg"itgcvguv"eqpvcokpcvkqp"uqwteg"qh"
ogtewt{"ku"hqwpf"kp"vjg"qrgp"ckt"okpkpi"vcknkpiu."
cffkpi"c"fgÝekgpv"rtqeguukpi"qh"ekppcdct0"Vjgug"
vcknkpiu" ctg" gzrqugf" vq" enkocvke" eqpfkvkqpu" cu"
ygnn" cu" ckt" cpf" ycvgt" gtqukqp." yjkej" vtcpurqtv"
ogtewt{" rctvkengu" dqvj" vq" vjg" cvoqurjgtke" cpf"
vgttguvtkcn"ncpfuecrg0"Vjku"jcu"tgrgtewuukqpu"qp"
vjg" eqpegpvtcvkqp" ngxgnu" qh"ogtewt{" rtgugpv" kp"
ckt." tckpycvgt." hqtguv" cpf" citkewnvwtcn" uqknu." cu"
ygnn"cu"cpf"kp"ugfkogpvu0

Vjg"rtgugpeg"qh"etqru."gurgekcnn{"ock¦g."pgct"
vjg"gpvtcpeg"qh"vjg"okpgu"ku"xgt{"eqooqp0"Vjwu"
vjg"rncpvu"ctg"gzrqugf"vq"ogtewt{."ceewowncvkpi"
kv"kp"vjg"fkhhgtgpv"uvtwevwtgu"*tqqvu."uvgou."ngcxgu."
cpf"itckpu+0"Ogtewt{"kp"ftkpmkpi"ycvgt"jcu"c"fktgev"
nkpm"vq"jwocp"dgkpiu."cpf"eqpuvcpv"eqpuworvkqp"
eqwnf" jcxg" uqog" tgrgtewuukqp" kp" vjg" nqpi" vgto"
*YJQ/KREU." 4226=" Ecdtgtc/Xkswg"et al0." 4229+0"
Kp"vjku"rcrgt."vjg"ecwugu"qh"ogtewt{"fkuvtkdwvkqp"
ctg"gzcokpgf"cpf"vjg"qdvckpgf"eqpegpvtcvkqpu"ctg"
eqorctgf" ykvj" qvjgt" tghgtgpegu." eqpukfgtgf" cu"
ukvgu"ykvj"jkij"ogtewt{"eqpvcokpcvkqp"*Vcdng"3+0

Total Hg in mining tailings

J{ftqvjgtocn" vcknkpiu" ujqy" vqvcn" ogtewt{"
eqpvgpvu"tcpikpi"htqo"406"vq"6386"oi"mi/30"Kv"ecp"
dg"uggp" vjg" tcpig" ku"swkvg"gzvgpfgf="jqygxgt."
oquv"eqpegpvtcvkqpu"ctg"uqogyjgtg"ctqwpf"vjg"
ogfkcp"*455"oi"mi/3+."dgkpi"vjg"wrrgt"nkokv"cp"
gzvtgog" xcnwg" kp" vjg" tgikqp0" Cu" gzrgevgf." vjg"

Figure 4."Fkuvtkdwvkqp"qh"vqvcn"ogtewt{"eqpvgpv"kp"vjg"fkhhgtgpv"eqorctvogpvu"qh"vjg"Ucp"Lqcsw‡p"tgikqp0
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umctp" v{rg" vcknkpiu" rtgugpvgf" c" nqygt"ogtewt{"
eqpegpvtcvkqp"vjcp"vjg"j{ftqvgtocnu."ukpeg"vjg{"
rtgugpv"eqpegpvtcvkqpu"htqo"509"vq"4708"oi"mi/30"
Vjtqwij"vkog."vjg"vcknkpiu"igv"okzgf"ykvj"vjg"uqkn="
vjgug"mkpfu"qh"ocvgtkcnu"ujqygf"jkij"eqpvgpv"qh"
vqvcn" ogtewt{." tcpikpi" htqo" 3608" vq" 366:" oi"
mi/3"*Vcdng"4+0"Vjgug"coqwpvu"qh"ogtewt{"eqwnf"
dg" fwg" vq" kpghÝekgpv" cpf" kpeqorngvg" ekppcdct"
rtqeguukpi." rquukdng" tg/cduqtrvkqp" qh" ogtewt{."
cpf" fktgev" gzrquwtg" qh" vjg" ejkopg{" fwtkpi"
ugxgtcn" {gctu" *Dkguvgt"et al0." 3;;;="Pcxcttq"et 
al0."422;+0

Pgxgtvjgnguu." eqpukfgtkpi" vjg" PQO" *4226+"
ykvj"tgictf"vq"eqpegpvtcvkqp"ngxgnu"vq"dg"eqpuk/
fgtgf" cu" eqpvcokpcvgf" uqkn" *@" 4502" oi" mi/3+."
kv" ku" qdugtxgf" vjcv" 59'"qh" vjg" vcknkpi" ucorngu"
cpcn{¦gf"ujqygf"ogtewt{"eqpegpvtcvkqpu"itgc/
vgt" vjcp" vjg" nkokv" cnnqygf" hqt" kpfwuvtkcn" wug"
532"oi" mi/3" *Hkiwtg" 7+0"Ogtewt{" eqpegpvtcvkqp"
kp" vcknkpiu" ikxgu" vjg" Ucp" Lqcsw‡p" tgikqp" c"
jkij" ngxgn" qh" eqpvcokpcvkqp0" Vjgtg" ctg" c" itgcv"
pwodgt" qh" qrgp" ckt" okpkpi" vcknkpiu." nqecvgf" kp"
vjg"uwttqwpfkpi"ctgcu"qh"vjg"cdcpfqpgf"okpgu."
dgeqokpi" c" ugtkqwu" tkum" vq" rgqrng" cpf" vjg"
gpxktqpogpv0

Vjg" jkijguv" vqvcn" ogtewt{" eqpegpvtcvkqp"
*6386"oi"mi/3+"ycu"ukoknct"vq"vjcv"tgrqtvgf"d{"

Skw" et al0" *4227." 4228+" kp" vjg" okpkpi" fkuvtkev"
qh" Iwk¦jqw." Ejkpc" *6622" oi" mi/3+." dwv" nqygt"
vjcp"vjcv"qh"Cnocfgp."Urckp"*56.222"oi"mi/3+."
eqpukfgtgf" cu" vjg" rnceg"oquv" eqpvcokpcvgf"d{"
ogtewt{"qp"Gctvj"*Jkiwgtcu"et al0."4225+0

Total Hg in soils and sediments

Vqvcn"ogtewt{"eqpegpvtcvkqp"kp"citkewnvwtcn"uqknu"
ku" fkuvtkdwvgf" kp" c" ykfg" tcpig." iqkpi" htqo" 207"
vq" 536" oi" mi/3" *Vcdng" 4+." yjgtg" vjg" jkijguv"
tgikuvgtgf"xcnwg"engctn{"kpfkecvgu"ogtewt{"kpeqt/
rqtcvkqp"kpvq"vjg"ncpfuecrg"uqknu0"Ceeqtfkpi"vq"vjg"
PQO"*4226+."68'"qh"vjg"uqkn"ucorngu"cpcn{¦gf"
ujqygf"ogtewt{"eqpegpvtcvkqpu"itgcvgt"vjcp"vjg"
oczkowo"nkokv"guvcdnkujgf" hqt"citkewnvwtcn"wug."
45"oi"mi/3"*Hkiwtg"7+0

Vjg" tguwnvu" ujqy" vjcv" vjg" xctkcvkqpu" kp"
ogtewt{" eqpvgpv" kp" hqtguv" uqknu" ctg" nqygt" vjcp"
vjg"oczkowo"tcpigu"hqwpf"kp"citkewnvwtcn"uqknu0"
Vjku"eqwnf"dg"fwg"vq"vjg"uqkn"rtqeguugu"kpxqnxgf."
yjgvjgt"hcxqtkpi"ogtewt{"cfuqtrvkqp"qt"jkpfgtkpi"
kvu"xqncvknk¦cvkqp"cpf1qt"vtcpuhqtocvkqp0"Ogtewt{"
ceewowncvkqp" kp" hqtguv"uqknu" ku"cvvtkdwvgf" vq" vjg"
eqpvgpv"qh"qticpke"ocvvgt"rtgugpv"kp"vjg"qticpke"
jqtk¦qp"*Ncegtfc"et al0."4226="Gvvngt"et al0."4229+="
ykvj"c"jkijgt"eqpvgpv"qh"qticpke"ocvvgt."vjg"uqkn"
yknn"jcxg"c"jkijgt"ecrcdknkv{"vq"tgvckp"ogtewt{0

Figure 5." Fkcitco" qh" ogtewt{" eqpvgpv" kp"
okpg"vcknkpiu."citkewnvwtcn"uqknu."hqtguv"uqknu."

cpf"ugfkogpvu0
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Vjg" ncpf" tgnkgh"qh" vjg"uvwf{" tgikqp"eqwnf"dg"
cp" korqtvcpv" hcevqt" kp" ogtewt{" fkuvtkdwvkqp."
ikxgp"vjcv"vjg"hqtguv"ctgcu"ctg"kp"c"unqrg"@37̇."
yjkej"ocmgu"vjgo"oqtg"uwuegrvkdng"vq"gtqukqp"
rtqeguugu." yjkng" citkewnvwtcn" ctgcu" ctg" pgzv" vq"
hqtguv"ctgcu."cpf"vjgtghqtg"ctg"tgegrvqtu"qh"vjg"
ogtewt{"gtqfgf"d{"uwthceg"twpqhh0"Cnogkfc"et al0"
*4227+"ogpvkqpu" vjcv"j{ftke" gtqukqp" hcxqtu" tg/
oqdknk¦cvkqp"qh"ogtewt{"kp"vjg"uwthceg"uqkn"nc{gt0

Oqtgqxgt." Jgtpƒpfg¦/Uknxc" et al0" *422;+"
ogpvkqp"vjcv"rtg/Jkurcpke"citkewnvwtg"cpf"okpkpi"
eqwnf" jcxg" dggp" cuuqekcvgf" kp" vjgkt" gxgt{fc{"
cevkxkvkgu." kpÞwgpekpi" ogtewt{" kpugtvkqp" kpvq"
citkewnvwtcn" uqknu" pgct" vjg" okpgu0" Vjg" uqknu"
rtgugpvgf"nqygt"ogtewt{"eqpvgpvu"vjcp"vjqug"qh"
Kftklc." Unqxgpkc" *205;/497;"oi" mi/3+." Iwk¦jqw."
Ejkpc"*2055/9;2"oi"mi/3+."cpf"Cnocfgp."Urckp"
*802" Î" :::;"oi" mi/3+" *IpcowuŠ" et al0." 4222="
Jkiwgtcu"et al0."4225="Skw"et al0."4227+0

Component Location Total Hg References

Okpg"ycuvg"/
okpg"vcknkpiu
" " Cnocfgp."Urckp" 382"/"56222"oi"mi/3" Jkiwgtcu"et al0"*4225+
" " Kftklc."Unqxgpkc"" 6408"Î"3862"oi"mi/3" Dkguvgt"et al0"*3;;;+
" " Ywejwcp."Iwk¦jqw."Ejkpc" 709"Î"6622"oi"mi/3" Skw"et al0"*4227."4228+
" " Ucp"Lqcsw‡p."Stq0."Ogzkeq" 406"Î"6386"oi"mi/3" Vjku"uvwf{
   
Uqknu
" " Cnocfgp."Urckp" 802"Î":::;"oi"mi/3" Jkiwgtcu"et al0"*4225
" " Kftklc."Unqxgpkc" 205;"Î"497;"oi"mi/3" IpcowuŠ"et al0"*4222+"
" " Ywejwcp."Iwk¦jqw."Ejkpc" 2055"Î"9;2"oi"mi/3" Skw"et al0"*4227."4228+
" " Ucp"Lqcsw‡p."Stq0."Ogzkeq" 204"Î"536"oi"mi/3" Vjku"uvwf{
 
Uvtgco"ugfkogpvu
" " Cnocfgp."Urckp" 207"Î"38222"oi"mi/3" Jkiwgtcu"et al0"*4228+
" " Kftklc."Unqxgpkc" 702"Î"3222"oi"mi/3" Iquct"et al0"*3;;9+
" " Ycpujcp."Iwk¦jqw."Ejkpc" 303"Î"6:2"oi"mi/3" Nkp"et al0"*4232+
" " Ucp"Lqcsw‡p."Stq0."Ogzkeq" 208"Î"8:9"oi"mi/3" Vjku"uvwf{
   
Ock¦g" " "
" " Vqpitgp."Iwk¦jqw."Ejkpc" 2063"oi"mi/3"*itckp+" Jg"et al0"*3;;:+
" " Vqpitgp."Iwk¦jqw."Ejkpc" 307:"oi"mi/3"*ngch+" Jg"et al0"*3;;:+
" " Ywejwcp."Iwk¦jqw."Ejkpc" 20248"Î"2078"oi"mi/3" Skw"et al0"*4228+
" " Ucp"Lqcsw‡p."Stq0."Ogzkeq" 2026"Î":04"oi"mi/3" Vjku"uvwf{

Tckpycvgt"" " "
" " Kftklc."Unqxgpkc" 5037"Î"4606"pi"n/3" Mqeocp"et al0"*4233+
" " Ywlkcpi."Iwk¦jqw."Ejkpc" 203;"Î"58"pi"n/3" Iwq"et al0"*422:+
" " Ucp"Lqcsw‡p."Stq0."Ogzkeq" 307"Î"55;"oi"n/3" Vjku"uvwf{
   
Ckt
" " Cnocfgp."Urckp" 322"/"36222"pi"o/5" Jkiwgtcu"et al0"*4228+
" " Kftklc."Unqxgpkc" >32"Î"7222"pi"o/5" Mqeocp"et al0"*4233+
" " Ycpujcp."Iwk¦jqw."Ejkpc" 390:"Î"33230:"pi"o/5" Ycpi"et al0"*4229+
" " Ucp"Lqcsw‡p."Stq0."Ogzkeq" 44"Î"375"pi"o/5" Vjku"uvwf{"*ogcuwtgu"kp"" "
" " " vjg"eqoowpkv{+

Uvtgco"ycvgt" " "
" " Cnocfgp"."Urckp"" 908"/"42522"pi"n/3" Dgt¦cu"Pgxcfq"et al0"" "
" " " " *4225+
" " Kftklc."Unqxgpkc" 40:"Î"544"pi"n/3" Jqtxcv"et al0"*4224+
" " Ywejwcp."Iwk¦jqw."Ejkpc" 44"Î"582"pi"n/3" Skw"et al0"*4228+
" " Ucp"Lqcsw‡p."Stq0."Ogzkeq" 32"/"392"pi"n/3" Vjku"uvwf{"*Ftkpmkpi"ycvgt+

Table 1."Vqvcn"ogtewt{"eqpvgpv"kp"vjg"eqorqpgpvu"qh"fkhhgtgpv"okpkpi"¦qpgu"qh"vjg"yqtnf"ygnn"mpqyp"hqt"
vjgkt"ogtewt{"rtqfwevkqp0
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Vqvcn" ogtewt{" eqpegpvtcvkqpu" kp" ugfkogpvu"
xctkgf"htqo"208"vq"8:9"oi"mi/3"*Vcdng"4+0"Ceeqtfkpi"
vq" vjg"qdvckpgf"xcnwgu." vjg"ogtewt{"eqpvgpv" kp"
ugfkogpvu" jcu" c" ogcp" xcnwg" cnoquv" gswcn" vq"
vjg"wrrgt" nkokv"qh"vjg"ogtewt{"eqpegpvtcvkqp" kp"
hqtguv"uqknu."cpf"unkijvn{"itgcvgt"vjcp"vjg"ogcp"qh"
citkewnvwtcn"uqknu0"Ugfkogpvu"ctg"c"pcvwtcn"ogcpu"
qh" vtcpurqtvcvkqp" qh"ogtewt{" nqcfu." ecwukpi" kvu"
fkurgtukqp" kpvq" vjg" ftckpcig" pgvyqtm0" Ugxgtcn"
cwvjqtu"*Jkpgu"et al0."4222="Hgpi"cpf"Skw"et al0."
422:=" Nkp"et al0." 4232+"rqkpv" qwv" vjcv"ogtewt{"
eqpegpvtcvkqpu"kp"ugfkogpvu"vgpf"vq"fgetgcug"cu"
vjg{"ctg"hwtvjgt"htqo"vjg"uqwteg"qh"eqpvcokpcvkqp"
cu"ku"fgoqpuvtcvgf"kp"Hkiwtg"40"Vjg"tcpig"qh"vqvcn"
ogtewt{"eqpegpvtcvkqpu"ycu"ukoknct"vq"vjcv"hqwpf"
kp"Iwk¦jqw."Ejkpc"*303/6:2"oi"mi/3+."dwv"nqygt"
vjcp"vjqug"hqwpf"kp"vjg"okpkpi"fkuvtkevu"qh"Kftklc."
Unqxgpkc" *702/3222" oi" mi/3+." cpf" Cnocfgp."
Urckp"*207/38222"oi"mi/3+"*Iquct"et al0."3;;9="
Jkiwgtcu"et al0."4228="Nkp"et al0."4232+0

Total Hg in maize crops

Vjg" eqpegpvtcvkqpu" qh" vqvcn" ogtewt{" kp" vjg"
fkhhgtgpv" uvtwevwtgu" qh" vjg" ock¦g" rncpvu" ctg"
ujqygf" kp" Vcdng" 50" Vjg" uvtwevwtgu" *tqqv." uvcnm"
cpf"ngcxgu+"enqug"q"vjg"okpgu"rtgugpvgf"c"jkijgt"
eqpegpvtcvkqp"qh"vqvcn"ogtewt{"vjcp"vjqug"yjkej"
ctg" nqecvgf"hctvjgt"htqo"vjgo."yjkng"vjgtg"ycu"
pq"fkhhgtgpeg"kp"vjg"ock¦g"itckp"*Hkiwtg"8+0"Vjg"
oczkowo"eqpegpvtcvkqpu"kp"ngcxgu"*:04"oi"Mi/3) 
cpf"kp"vjg"itckpu"*20;"oi"Mi/3+"tguwnvgf"jkijgt"
vjcp"vjqug"tgrqtvgf"d{"Jg"et al0"*3;;:+="dgkpi"
kp" ngch"307:"oi"mi/3"cpf"kp"itckp"2063"oi"mi/30"
Vjg"vqvcn"ogtewt{"eqpegpvtcvkqpu"hqwpf"kp"ock¦g"
rncpvu" *2026/:04" oi" mi/3+" ygtg" itgcvgt" vjcp"
vjqug" hqwpf"d{"Skw"et al0" *4228+" kp" vjg"okpkpi"
ctgc" qh" pqtvjgcuv" Iwk¦jqw." Ejkpc" *20248/2079"
oi"mi/3+0" Kp"igpgtcn." vjgtg"ycu"c"itgcvgt" vqvcn"
ogtewt{"ceewowncvkqp" kp"tqqvu"cpf" ngcxgu"vjcp"
kp"uvgou"cpf"itckpu0

Table 2."Fguetkrvkxg"uvcvkuvke"qh"ogtewt{"eqpvgpv" kp"okpg"vcknkpiu."citkewnvwtcn"uqknu." hqtguv"uqknu."cpf"
ugfkogpvu"*oi1mi+0

Hydrothermal Skarn Soil + Agricultural Forest Sediments
 tailing tailing Hydrothermal soils soils 
   Tailing

P" 3:" 7" 7" 35" 48" 49
Okpkowo" 406" 509" 3608" 207" 204" 208
Oczkowo" 6386" 4708" 366:" 536" 8;" 8:9
Ogcp" 943" 35" 6::" 75" :07" 8907
Ogfkcp" 455" 34" 568" 38" 40:" 36
Uvcpfctf" 3384" :04" 776" ;4" 3707" 36:
Fgxkcvkqp

P"?"Pwodgt"qh"ucorngu="vjg"oczkowo"nkokv"guvcdnkujgf"hqt"citkewnvwtcn"wug"45"oi"mi/3"cpf"kpfwuvtkcn"
wug"532"oi1mi"*PQO."4226+0

Table 30"Vqvcn"ogtewt{"kp"ock¦g"rncpv"uvtwevwtgu."ucorngu"eqnngevgf"pgct"cpf"hct"
htqo"vjg"okpgu"*oi"mi/3+0

P"?"Pwodgt"qh"ucorngu="vjg"oczkowo"nkokv"guvcdnkujgf"hqt"ock¦g"itckp"207"oi"mi/3"cpf"203"oi"mi/3"hqt"
cpkocn"hggf"*YJQ/KREU."4226="Ukgttc"et al0."422;+0  

Near minesa Far from minesb

Roota Stalka Leafa Graina Rootb Stalkb Leafb Grainb

P" 9" :" 8" :" :" ;" 7" 32
Okpkowo" 203" 203" 203" 2029" 202;" 202:" 204" 2026
Oczkowo" 804" 402" :04" 20:" 50;" 302" 602" 20;
Ogcp" 30:" 20:" 30;" 204" 305" 206" 305" 205
Ogfkcp" 207" 20:" 208" 203" 208" 205" 207" 204
Uvcpfctf
Fgxkcvkqp" 406" 207" 503" 204" 306" 205" 307" 204
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Rncpvu" cuukokncvg" qticpke" cpf" kpqticpke"
ogtewt{" vjtqwij" vjgkt" tcfkeng" u{uvgo" cpf"
vtcpurqtv"kv"vq"vjg"hqnkcig"*Jcpuqp"et al0."3;;7+0"
Cnuq." Vgoogtocp" et al0" *422;+" kpfkecvg" vjcv"
ogtewt{" cduqtrvkqp" vjtqwij" rncpv" tqqvu" ku"
rtqrqtvkqpcn"vq"vjg"gzrqukvkqp"eqpegpvtcvkqp"kp"vjg"
uqkn0"Uvcogpmqxke"cpf"Iwuvkp"*422;+"uwiiguv"vjcv"
ogtewt{"cduqtrvkqp"kp"hqnkcig"qeewtu"vjtqwij"vjg"
uvqocu."cpf" vjcv" vjg"ceewowncvkqp" ku"rqukvkxgn{"
eqttgncvgf"vq"ogtewt{"cvoqurjgtke"eqpegpvtcvkqp0"
Cpqvjgt" cduqtrvkqp" ogejcpkuo" jcrrgpu" ykvj"
ogtewt{" fkuuqnwvkqp" kp" ycvgt." kpeqtrqtcvkpi" kv"
kpvq"hqnkct"vkuuwg"*Tgc"et al0."4226+0"Cvoqurjgtke"
eqpvcokpcvkqp" eqwnf" dg" vjg" ecwug" qh" ogtewt{"
ceewowncvkqp"kp"oquv"rncpvu"*Rcvtc"cpf"Ujctoc."
4222="Vgoogtocp"et al0."422;+0

Vjg" nqyguv" ogtewt{" eqpvgpvu" ygtg" hqwpf"
kp" vjg" itckpu." ikxgp" vjcv" yjgp" cejkgxkpi" rncpv"
ocvwtkv{" *cv" vjg" gpf" qh" jctxguv+" ogtewt{"
ceewowncvkqp" fgetgcugu" *Rcvtc" cpf" Ujctocp."
4222+0" Vjg" eqpegpvtcvkqpu" qh" ogtewt{" kp" vjg"
ock¦g" itckp" tcpigf" htqo" 2026" vq" 20;"oi" mi/3."
qdvckpkpi"jkijgt"xcnwgu"vq"vjqug"tgrqtvgf"d{"vjg"
Yqtnf"Jgcnvj"Qticpk¦cvkqp"qh"207"oi"mi/3"*Hkiwtg"
8+." yjkej" ku" vjg" oczkowo" nkokv" hqt" ogtewt{"
eqpvcokpcvgf" hqqf" ocmkpi" vjgo" wpuwkvcdng" vq"

dg" uqnf" hqt" jwocp" eqpuworvkqp0" Kp" vjg" uvwf{"
tgikqp."vjg"ock¦g"rncpv"uvcnm"cpf"ngch"ctg"wugf"cu"
ecvvng" hqtcig0"Ukgttc"et al0"*422;+"ogpvkqp"vjcv"
vjg"Gwtqrgcp"ngikuncvkqp"guvcdnkujgu"c"nkokv"qh"203"
oi"mi/3"qh"ogtewt{"hqt"cpkocn"hggf0"Kp"vjku"yqtm."
jkijgt"eqpegpvtcvkqpu"vjcp"vjku"nkokv"ygtg"hqwpf="
g0i0"hqt"vjg"uvcnm"402"oi"mi/3"cpf"hqt"ngch":04"oi"
mi/30"Dkqceewowncvkqp"qh"ogtewt{"kp"ock¦g"etqru"
ku"cp"gpvtcpeg"uqwteg"qh"ogtewt{" kpvq" vjg" hqqf"
ejckp."vjtqwij"hqnkcig"eqpuworvkqp"d{"ecvvng"qt"
itckpu"d{"jwocpu"*Tqvjgpdgti"et al0."4229+0

Vjg" tguwnvu" ujqy" vjcv" tqqvu"cpf" hqnkcig"ygtg"
oqtg" uwuegrvkdng" vq" ogtewt{" ceewowncvkqp=" vjg"
hqtogt" dgecwug" qh" vjg" gzrqukvkqp" gzkuvkpi" ykvj"
ogtewt{"eqpegpvtcvkqp"kp"vjg"uqkn."cpf"vjg"ugeqpf"
fwg"vq"vjg"cvoqurjgtke"ogtewt{0"Jqygxgt."Oqnkpc"et 
al0"*4228+"cpf"Vgoogtocp"et al0"*422;+"rqkpv"qwv"
vjcv" dkqceewowncvkqp" fgrgpfu" qp" vjg" cduqtrvkqp"
ogejcpkuo" qh" gcej" rncpv" urgekgu0" Vjku" yqwnf"
gzrnckp"yj{"kp"uqog"ecugu"vjg"cduqtrvkqp"tcvg"ku"
eqpuvcpv"cpf"kpfgrgpfgpv"qh"ogtewt{"eqpegpvtcvkqp"
kp"vjg"uqkn="vjcv"vjgtg" ku"pq"tgncvkqpujkr"dgvyggp"
ogtewt{" eqpvgpv" kp" vjg" uqkn" cpf" kp" vjg"rncpv=" qt"
vjcv"vjg"dkqceewowncvkqp"qh"ogtewt{"kp"vjg"rncpv"
fqgu"pqv"kpetgcug"gxgp"kh"ogtewt{"eqpegpvtcvkqp"kp"
vjg"gpxktqpogpv"kpetgcugu0

Figure 6. Fkcitco"qh"ogtewt{"eqpvgpv"kp"ock¦g"rncpvu0
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Total Hg in rainwater

Vjg"tgoqxcn"qh"c"eqpvcokpcpv"htqo"vjg"cvoqurjgtg"
ecp"jcrrgp"vjtqwij"rtgekrkvcvkqp"*ygv"fgrqukvkqp+"
qt" d{" ft{" fgrqukvkqp" *Fweg" et al0." 3;:5+0" Vqvcn"
ogtewt{"eqpegpvtcvkqpu"kp"tckpycvgt"tcpigf"htqo"
307"vq"55;"-i"n/3."ykvj"c"ogcp";8"-i"n/3="82"-i"n/3"
eqttgurqpfkpi"vq"vjg"kpuqnwdng"htcevkqp"cpf"58"-i"n/3 
vq"vjg"uqnwdng"htcevkqp"*Vcdng"6"cpf"Hkiwtg"9+0"Vjku"
citggu"ykvj"Mqeocp"et al0"*4233+"ukpeg"ogtewt{"
lqkpgf"ykvj"cvoqurjgtke"rctvkengu"tgrtgugpvu"qxgt"
72'"qh"vjg"vqvcn"ogtewt{"kp"vjg"fgrqukvkqp."cpf"vjg"
tgockpkpi"rctv"ku"fkuuqnxgf"kp"tckpycvgt0"Vjku"eqwnf"
uwiiguv" vjcv" vjg" rctvkengu" ftciigf" d{" ykpf" ctg"
vjg"ockp"ogejcpkuo"qh"cvoqurjgtke"fgrqukvkqp"qh"
ogtewt{"kp"vjg"uvwf{"ctgc0

Fweg" cpf" Jqhhocp" *3;98+" eqpenwfgf" vjcv"
rctvkeng" tgoqxcn"d{" tckp" ku"crrtqzkocvgn{" vykeg"
vjcv" qh" ft{" fgrqukvkqp0" Iwq" et al0" *422:+" cpf"
Mqeocp"et al0"*4233+"tgrqtv"eqpegpvtcvkqpu"htqo"
203;" vq" 58" pi" n/3" cpf" 5037" vq" 4606" pi" n/3" vqvcn"
ogtewt{" kp" vjg" tckphcnn" qh" okpkpi" ¦qpgu." dgkpi"
nqygt"vjqug"hqwpf"kp"vjku"uvwf{0"Vjku"dgjcxkqt"ku"
fwg"vq"vjg"hcev"vjcv"vjg"ucorngu"ygtg"eqnngevgf"
kp" 5" vq" 39" tckp" gxgpvu." kpxqnxkpi" c" jkijgt"
ceewowncvkqp"qh"rctvkewncvg"ocvgtkcn"eqokpi"htqo"
ykpf" gtqukqp0" Vjg" ucornkpi" ukvgu" enqug" vq" vjg"
okpgu"cpf"vjg"ykpf"tgitguukxg"vtclgevqtkgu"cv"722"
o"jgkijv."kpfkecvg"vjcv"vjg"ckt"ocuugu"ecp"ftci"
vjg"rctvkengu"htqo"vjg"okpg"vcknkpiu."vtcpurqtvkpi"
cpf"fgrqukvkpi"vjgo."vjwu"ecwukpi"vjg"uqknu"vq"dg"
gptkejgf"ykvj"vjku"rqnnwvcpv"*Hkiwtg"5+0

Mqeocp"et al0" *4233+" qdugtxgf" cp" kpetgcug"
kp"ogtewt{"eqpegpvtcvkqp"kp"vjg"tckphcnn"ucorngu"
fwg"vq" vjg"rtgugpeg"qh"ekppcdct"rctvkengu."cu"c"
tguwnv"qh"gqnkcp"gtqukqp"qh"vjg"uwthcegu"eqpvckpkpi"
ekppcdct"kp"vjg"ctgc0"Pqvykvjuvcpfkpi."vjg"rct/
vkengu"*cgtquqnu+"ctg"pqv"wpkhqton{"fkuvtkdwvgf"kp"
vjg"cvoqurjgtg."pgkvjgt"urcvkcnn{"pqt"vgorqtcnn{0"
Vjku"qtkikpcvgu"fkhhgtgpegu"kp"ogtewt{"fgrqukvkqp."
yjkej"eqwnf"gzrnckp"vjg"xctkcvkqpu"kp"vjg"ogtewt{"
eqpegpvtcvkqp"kp"gcej"tckp"gxgpv0"

Vjg"tguwnvu"kp"vjku"uvwf{"ctg"kp"citggogpv"ykvj"
vjqug"tgrqtvgf"d{"Iwq"et al0"*422:+"yjq"hqwpf"
c"rqukvkxg"eqttgncvkqp"dgvyggp"rtgekrkvcvkqp"cpf"
ogtewt{" eqpegpvtcvkqp." guvcdnkujkpi" vjcv" kp" vjg"
tckp{"ugcuqp"vjgtg"ku"c"itgcvgt"ygv"fgrqukvkqp"qh"
ogtewt{0"Vjg"enkocvke"cpf"qtqitcrjke"eqpfkvkqpu"
qh" vjg" tgikqp" hcxqt" ejcpigu" kp" jwokfkv{."
vgorgtcvwtg." cpf" uqnct" tcfkcvkqp." ecwukpi" jkij"
ogtewt{"xqncvknk¦cvkqp"kp"ncpf"u{uvgou"*Iwuvkp"et 
al0."4225="Lqjpuqp"et al0."4225+."yjkej"eqwnf"dg"
eqpvtkdwvkpi"vq"vjg"eqpegpvtcvkqpu"qh"cvoqurjgtke"
ogtewt{0

Hg in air

Icugqwu"gngogpvcn"ogtewt{"ku"vjg"ockp"ejgokecn"
ogtewt{" urgekgu" tgngcugf" kpvq" vjg"cvoqurjgtg."

kv" ku" ejctcevgtk¦gf" hqt" dgkpi" xgt{" uvcdng" cpf"
jcxkpi"nqy"ycvgt"uqnwdknkv{="kv"xqncvknk¦gu"cv"tqqo"
vgorgtcvwtg" cpf" ku" tgncvkxgn{" kpgtv" vq" ejgokecn"
tgcevkqpu" ykvj" qvjgt" cvoqurjgtke" eqorqpgpvu0"
Kvu"tgukfgpeg"vkog"ku"cdqwv"qpg"{gct."uq"qpeg"kv"ku"
tgngcugf"vq"vjg"cvoqurjgtg"kv"ecp"dg"fkurgtugf"
qt" vtcpurqtvgf" vq" itgcvgt" fkuvcpegu" dghqtg"
dgkpi"tg/fgrqukvgf"kp"vjg"vgttguvtkcn"cpf"cswcvke"
gequ{uvgou"*Uejtqgfgt"cpf"Owpvjg."3;;:+0

Vjg" ejgokecn" tgcevkqpu" cpf" vjg" rctvkvkqpkpi"
qh"ogtewt{" kp" icu" cpf" cswgqwu" rjcugu" crrgct"
vq" fgvgtokpg" ogtewt{" tgukfgpeg" vkogu" kp" vjg"
cvoqurjgtg" cpf" kvu" fgrqukvkqp" cv" xctkqwu"
ncvkvwfgu" *Itcpflgcp." 422:+0" Mqeocp" et al0"
*4233+"ogpvkqp"vjcv"ogtewt{"urceg"fkuvtkdwvkqp"
fgrgpfu"qp"ykpf"eqpfkvkqpu"*fktgevkqp."xgnqekv{+="
qp" vjg" qvjgt" jcpf." vjg" gokuukqpu" qh" ogtewt{"
qh" vjg" eqpvcokpcvgf" uwthcegu" fgrgpf" qp"
vgorgtcvwtg0" Dqgpkpi" *4222+" ogpvkqpu" vjcv"
vjg" gpxktqpogpvcn" xctkcdngu" uwej" cu" rJ." tgfqz"
rqvgpvkcn."ycvgt"ejgokecn"eqorqukvkqp."uqkn"v{rg."
cpf"igqnqi{"chhgev"ogtewt{"cduqtrvkqp0

Ogcuwtgogpvu" qh" vqvcn" icugqwu" ogtewt{"
*VIO+"kp"vjg"ckt"ctg"ujqyp"kp"Vcdng"60"Vjg"fckn{"
cxgtcig" fwtkpi" vjg" 5:" fc{u" qh"ogcuwtkpi" ycu"
89" pi" o" /5." ockpn{" tcpikpi" dgvyggp" 62" cpf"
322" pi"o/5" *Hkiwtg" 9+0"Yjgp" eqorctkpi" vjgug"
eqpegpvtcvkqpu"ykvj"vjqug"tgrqtvgf"d{"Itcpflgcp"
*422:+"kp"tgoqvg"ctgcu."qh"4/5"pi"o/5"kp"ykpvgt."
cnnqyu"vq"qdugtxg"vjg"coqwpv"qh"xqncvknk¦cvkqp"vjcv"
gzkuvu"ykvjkp"vjg"uvwf{"ctgc0"YJQ/KREU"*4226+"
kpfkecvg" vjcv" vjg"ogtewt{" ngxgnu" kp"ckt" ctg" kp"c"
tcpig"qh"4/32"pi"o/50"Vjg"ogtewt{"xcnwgu"htqo"
62"vq"322"pi"o"/5"qdvckpgf"kp"vjku"uvwf{."kpfkecvg"
vjcv"vjg"Ucp"Lqcsw‡p"rqrwncvkqp"ku"gzrqugf"vq"c"
jkij"eqpegpvtcvkqp"qh"ogtewt{" kp" vjg"ckt."yjkej"
ecp"dg"c"jgcnvj"jc¦ctf0

Kp"igpgtcn."vjg"eqpegpvtcvkqpu"qh"ogtewt{"kp"
vjg" ckt"ykvjkp" vjg"okpkpi" rqrwncvkqpu" qh" Kftklc."
Unqxgpkc" *>32" pi" o/5+." Iwk¦jqw." Ejkpc" *390:"
pi"o/5+"cpf"Ucp"Lqcsw‡p"*44"pi"o/5+"ctg"nqygt"
vjcp" vjqug" tgrqtvgf" hqt" ctgcu" yjgtg" ekppcdct"
ycu" ognvgf" vq" rtqfweg" ogtewt{." igvvkpi" vq"
eqpegpvtcvkqpu" htqo" 3323" vq" 36222" pi" o/5 
*Jkiwgtcu" et al0." 4228=" Ycpi" et al0." 4229="
Mqeocp"et al0."4233+0"Vjg"oczkowo"xcnwg"qh"375"
pi"o/5"qdugtxgf"kp"vjg"Ucp"Lqcsw‡p"eqoowpkv{"ku"
jkijgt"vjcp"vjg"xcnwg"tgrqtvgf"hqt"vjg"rqrwncvkqp"
qh"Cnocfgp."Urckp"*322"pi"o/5+0

Hg in drinking water

Vjg"hqtou"qh"ogtewt{"kp"ftkpmkpi"ycvgt"ctg"pqv"
ygnn" uvwfkgf." dwv" vjg" ogtewtke" kqp" ku" rtqdcdn{"
vjg"rtgfqokpcpv"urgekgu."rtgugpv" kp"eqorngzgu"
cpf" ejgncvgu" ykvj" nkicpfu0" Htqo" vjg" kpiguvkqp"
qh"ftkpmkpi"ycvgt." c" uocnn" htcevkqp" ku" cduqtdgf0"
Cnvjqwij" vjg" gzkuvgpeg" qh" ogvjknogtewt{" jcu"
dggp"rqkpvgf"qwv"kp"ftkpmkpi"ycvgt"wpfgt"egtvckp"
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Table 4."Fguetkrvkxg"uvcvkuvke"qh"ogtewt{"eqpvgpv"kp"tckpycvgt."ckt."cpf"ftkpmkpi"ycvgt0

Figure 7."Fkcitco"qh"ogtewt{"eqpvgpv"kp"tckpycvgt."ckt."cpf"ftkpmkpi"ycvgt0

Rainwater Air Drinking water
 (og l-1) (ng m-3) (ng l-1)

" Uqnwdng" Kpuqnwdng" Uqnwdng"-"Kpuqnwdng" "

P" 46" 46" 46" 5:" 3:
Okpkowo" 206" 303" 307" 44" 32
Oczkowo" 387" 458" 55;" 375" 392
Ogcp" 58" 82" ;8" 89" 8308
Ogfkcp" 708" 4408" 4:" 6;" 8202
Uvcpfctf" 7204" 8906" 335" 59" 6407
Fgxkcvkqp

P"?"Pwodgt"qh"ucorngu="vjg"ogtewt{"ngxgnu"kp"ckt"ctg"kp"c"tcpig"qh"4"vq"32"pi"o/5"*YJQ/KREU."4226+="
vjg"oczkowo"nkokv"guvcdnkujgf"hqt"ftkpmkpi"ycvgt"20223"oi"n/3 d{"vjg"PQO"*3;;6+"cpf"8"┢i"n/3"d{"vjg"
YJQ/KREU"*4226+0
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eqpfkvkqpu." kvu" rtgugpeg" ku" eqpukfgtgf" wpwuwcn"
gpqwij"*WPGR."4224+0"Ogvj{nogtewt{"ku"vjg"tguwnv"
qh" vjg"ogvj{ncvkqp"qh" kpqticpke"ogtewt{"d{"vjg"
oketqqticpkuou" vjcv" ctg" rtgugpv" kp" htgujycvgt"
cpf" ucnvycvgt" dqfkgu=" vjku" ogvj{nogtewt{"
rtqfwegf" ku" ecrcdng" qh" gpvgtkpi" vjg" cswcvke"
hggfkpi"ejckp"cpf"ecp"dg"dkq/ceewowncvgf"ykvjkp"
vjg"owuewnct"vkuuwgu"qh"Ýuj"*Ocuqp"et al0."4227+0

Vjg"vqvcn"ogtewt{"eqpegpvtcvkqpu"kp"ftkpmkpi"
ycvgt" tcpigf" htqo" 32" vq" 392" pi" n/3" *Vcdng" 6"
cpf" Hkiwtg" 9+0" Vjgug" eqpvgpvu" ctg" dgnqy" vjg"
oczkowo"nkokv."20223"oi"n/3."guvcdnkujgf"d{"vjg"
PQO"*3;;6+"cpf"vjg"YJQ/KREU"*4226+"iwkfgnk/
pg"xcnwg"qh"8"┢i"n/30"Vjku"kpfkecvgu"vjcv"vjgtg"ku"
pq"rtqdngo" kp" kvu" wug" hqt" jwocp" eqpuworvkqp0"
Itcpflgcp" *422:+" ogpvkqpu" vjcv" kp" ftkpmkpi"
ycvgt." vjg" ogtewt{" eqpegpvtcvkqpu" ctg" wuwcnn{"
htqo"7" vq" 322" pi" n/3." dgeqokpi" c"okpqt" rwdnke"
jgcnvj"eqpegtp."dwv"vjg"rtgugpeg"qh"ogtewt{"kp"
vjg"ycvgt"rjcug"kp"vjg"gpxktqpogpv"ecp"ngcf"vq"
ugtkqwu"rtqdngou."g0i0"vjg"kpvqzkecvkqp"qeewttgf"
cv"vjg"Okpcocvc"Dc{."Lcrcp"kp"3;75"cu"c"tguwnv"
qh"vjg"kpiguvkqp"qh"Ýuj"eqpvckpkpi"ogvj{nogtewt{"
eqokpi" htqo" rqnnwvgf" ycvgtu" *Jctcfc." 3;;7="
WPGR."4224+0

Vjg" xcnwgu" qdvckpgf" ygtg" nqygt" vjcp" vjqug"
hqwpf" kp" vjg" uvtgco" ycvgt" qh" Kftklc." Unqxgpkc"
*40:"/"544"pi"n/3+."Iwk¦jqw."Ejkpc"*44"/"582"pi"
n/3+." cpf" Cnocfgp." Urckp" *908" /" 42522" pi" n/3) 
*Dgt¦cu"Pgxcfq"et al0."4225="Jqtxcv"et al0."4224="
Skw" et al0." 4228+0" Vjgug" uvwfkgu" rqkpv" qwv" vjg"
rtgugpeg"qh"ogtewt{"kp"vjg"ycvgt."kpfkecvkpi"jkij"
eqpegpvtcvkqpu" kp"ctgcu"uwttqwpfkpi"cdcpfqpgf"
ekppcdct" okpgu0" Ecdtgtc/Xkswg" et al0" *4229+"
uwiiguv" c" uvtkev" xkikncpeg" qh" ogtewt{" eqpvgpv"
kp" ftkpmkpi" ycvgt" ikxgp" vjg" cnkogpvct{" jcdkvu"
qh" jwocp"dgkpiu." ukpeg" vjg{" eqwnf" dg" ftkpmkpi"
itgcv"coqwpvu"qh"ycvgt0

Conclusions

Vjg"jkij"rtqfwevkqp"qh"ogtewt{" vjcv"jcrrgpgf"
kp"vjg"tgikqp."gurgekcnn{" kp"vjg"82Óu"cpf"92Óu"qh"
vjg"ncuv"egpvwt{."nghv"eqpukfgtcdng"eqpugswgpegu"
qh"qrgp"ckt"okpg" vcknkpiu"cpf"yjqug"fkurgtukqp"
ku" tgÞgevgf" kp" vjg"fkokpkujkpi"qh" vjg"swcnkv{" qh"
vjg" fkhhgtgpv" gpxktqpogpvcn" eqorctvogpvu0"
Vjg"gzkuvkpi"rqnnwvkqp"kp"vjg"Ucp"Lqcsw‡p"tgikqp"
fqgupÓv" tgcej" vjg" ngxgnu" qh" vjg" yqtnf" dkiigt"
rtqfwegtu" qh" ogtewt{<" Cnocfgp" cpf" Kftklc"
*Unqxgpkc+=" jqygxgt." kv" ku" ukoknct" vq" vjg" qpgu"
hqwpf" kp" qvjgt" korqtvcpv" yqtnf" ugeqpf" ngxgn"
okpkpi"fkuvtkevu"uwej"cu<"Iwk¦jqw"*Ejkpc+0

C"tgewttgpv"rcvvgtp"qh"ogtewt{"fkurgtukqp"kp"
vjg" ncpfuecrg" ku"vjg"gzkuvgpeg"qh"jkij" ngxgnu"qh"
ogtewt{"kp"uqknu."tgncvgf"vq"¦qpgu"ykvj"c"jkijgt"
eqpegpvtcvkqp" qh" okpg" vcknkpiu." kp" yjkej" vjg"
ocpcigogpv"cpf"fgÝekgpv"rtqeguukpi"qh"ekppcdct"
jcxg"dggp"c"eqpuvcpv"ukvwcvkqp0"Vjg"fkurgtukqp"qh"

ogtewt{"kp"uqknu"cpf"ugfkogpvu"ku"eqpvtqnngf"d{"
vjg"fkuvcpeg"gzkuvkpi"vq"vjg"okpgu"cpf"vjg"vgttckp"
unqrg"vjcv"hcxqtu"eqpuvcpv"gtqukqp."vtcpurqtvkpi"
ogtewt{"vq"vjg"nqygt"rctvu0"

Qp"vjg"qvjgt"jcpf."kv"ku"htgswgpv"vq"ugg"cv"c"
ujqtv"fkuvcpeg"htqo"vjg"okpg"oqwvju"cpf"cu"cp"
geqpqokecn" eqorngogpv." vjg"gzkuvgpeg"qh" rnqvu"
ykvj"ock¦g" etqru." rtgfqokpcpvn{." tguwnvkpi" vjg"
tqqvu" cpf" ngcxgu" oqtg" uwuegrvkdng" vq" ogtewt{"
ceewowncvkqp."yjkej" tguwnvu" kp" vjg" kpvtqfwevkqp"
qh" vjg" gngogpv" kpvq" vjg" vtqrj{e" ejckp" cpf" kvu"
dkq/ceewowncvkqp" yjkej" ogcpu" c" jkij" tkum" hqt"
jwocpu"cpf"hcwpc0

Ogtewt{" fgrqukvkqp" kp" vjg" tckpycvgt" ku"
gurgekcnn{" nkpmgf" vq" vjg" cvoqurjgtke" rctvkengu"
vjcv" eqog" htqo" vjg" ogtewt{" gptkejgf" uqknu."
tgrtgugpvkpi"85'"qh" vjg"fgrqukvkqp." vjg" tguv" kv"
ku"hqwpf"kp"fkuuqnxgf"hqto0"Vjgtg"gzkuv"ogtewt{"
eqpegpvtcvkqpu"kp"vjg"ftkpmkpi"ycvgt"qh"vjg"uvwf{"
ctgc"dwv"kv"fqgupÓv"tgrtgugpv"cp{"tkum"vq"jwocp"
jgcnvj0

Vjg"rtgugpeg"qh"icugqwu"ogtewt{"ektewncvkpi"
kp" vjg" ckt" cnnqyu" vq" fgfweg" vjcv" vjgtg" ku" c"
eqpvkpwqwu"xqncvknk¦cvkqp"htqo"vjg"uqknu"gptkejgf"
ykvj" ogtewt{0" Vjgtghqtg." vjg" kpjcdkvcpvu" mggr"
c"eqpuvcpv"fktgev"eqpvcev"ykvj" vjku"icu" vjtqwij"
kpjcncvkqp0"Vjg" ngxgnu" hqwpf"cv" vjg" nqecvkqp"ctg"
itgcvgt" vjcp" vjg" tgrqtvgf" uvcpfctfu0" Vjgug"
gokuukqpu" kpÞwgpeg" ogtewt{" ceewowncvkqp" d{"
ock¦g"rncpvu0

Dcugf"qp"vjg"rtgxkqwu."vjg"rqrwncvkqp"qh"Ucp"
Lqcsw‡p" cpf" vjgkt" gpxktqpogpv" dqvj" rtgugpv" c"
eqpuvcpv" gzrquwtg" vq" vjg" rqnnwvkqp" qh"ogtewt{."
uq"kv"ku"pgeguuct{"vq"mggr"oqpkvqtkpi"kv"kp"c"nqpi"
vgto"vq"fgvgtokpg"kvu"ueqrg0
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