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APÉNDICE DE 
LABORA TORIO 1 

Informe de Laboratorio del muestreo 

Realizado en Julio de 2015 

(A) Análisis por Fluorescencia de Rayos X, Método EPA 6200 

• 224 muestras de suelo y sedimento en nueve transectos en et 
arroyo Tinajas 

• 228 muestra de suelo y sedimento en ocho transectos en el Río 
Bacanuchi 

• 224 muestras de suelo y sedimento en nueve transectos en el 
Río Sonora 

• 129 muestras de suelo y sedimento en catorce transectos en los 
arroyos tributarios a la Presa el Molinito 

• 90 muestras de suelo y sedimento para determinar valores de 
fondo en la cuenca del río Sonora 

• 169 muestras de suelo y sedimento para determinar valores de 
fondo en la cuenca de río San Miguel 



Datos del solicitante: 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

INFORME DE RESULTADOS 

TINAJAS 

Dr. Francisco Martin Romero correo electrónico: fmrch@geologia.unam.mx, fmrch@hotmail.com 

Dirección: Instituto de Gelogia, UNAM. Teléfono: 56224386 ext 129 

Información de las muestras 

Fecha de recepción de muestras: 13 de julio del 2015 

Se recibieron 224 muestras de suelos preservadas e identificadas adecuadamente, en bolsas de plástico, 

etiquetadas como T1 A LA T9 con diferentes profundidades y claves adjunta A. LB, LC. LE ,RB, RD, RC y RE 

para cada una. 

Información de los análisis 

En el laboratorio de Geoquímica Ambiental las muestras fueron homogeneizadas y tamizadas por malla Nº 10 

para su análisis de pH, Conductividad eléctrica y FRX. 

El pH se determino con un potenciómetro Hanna lnstruments, Hl-98185 y se siguió el método estandarizado 

9040 C de la US-EPA . 

Conductividad eléctrica (CE) determino con un conductimetro OAKTON Con 700. y se siguio el metodo APHA 

1992. Standard methods for the examination of water and wastewater. 

Fluorescencia de rayos X. El análisis se determino con un equipo de Fluorescencia de Rayos X, NITTON FXL 
950 de Thermo Scientific y se siguió el método EPA 6200. La determinación fue realizada por triplicado con 
un tiempo de medición de 90s en el modo de suelo y 31 s en el modo de mina para Fe. Los elementos 
cuantificados en cada determinación se reportan en mg/kg (ppm) para el modo de suelo y (%) para el modo 
de mina. 

Ciudad Universitaria, Delegación Coyoacán, CP 04510 México D.F., México 
Tel. (55) 56 22 42 83 Exl. 129 email: fmrch!<,¡geologia.unarn.mx fmrch'Ci)hotmail.com 



Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Listado d~ ~ecepción de mu~str(!~~ 

ID Campo coordenadas 
ID Campo coordenadas 

X y X y 

T1.1-A (O-Semi 563545 3417793 T2-RB (150cm) 564023 3414463 
TI .1-A:(5-30cm} 563545 3417793 T2-RB (200cm) 564023 3414463 
TlJ~A'I3040cml . 563645 3417793 T2-RB (230cm) 564023 3414463 
Tf11-A t4Ó: 100cm) 563545 3417793 T-3-A {O-Semi 563743 3412880 
T1.1-A (>100cm) 563545 3417793 T3-Aí25cml 563743 3412880 
T1.1-LB W-Scm) 563550 3417795 T3-Aí50cml 563743 3412880 
TU-LB (5-30cm) 563550 3417795 T3-A (100cm) 563743 3412880 
T1.1-LB (30-60cm) 563550 3417795 T3~A 11 50cm) 563743 3412880 
T1 .1-LB (60-90crnl 563550 3417795 T3~A (200cm) 563743 3412880 
T1.1-LB (90-120cm) 563550 3417795 T3-A (250cm) .. 563743 3412880 
T1.1-LB (+120cm} 563550 3417795 T3-LB /0-Scml 563741 3412879 
T1.1-RB l0-5cml 563549 3417793 T3-LB (25cm) 563741 3412879 
T1 .1.-RB (5-25cml 563549 3417793 T3-LB 150cm) 563741 3412879 
TÜ:.fiB (25-50cm) 563549 3417793 T3-LB 1100cm} 563741 3412879 
T1.1-RB 150-100cml 563549 3417793 13-LB (150cm) 563741 3412879 
TÜ•RB (>100cm} 563549 3417793 T3-LB 1200cm) 563741 3412879 
T2-A (0-5cm) 564012 3414465 T3-LB (250cm) 563741 3412879 
T2-A (25cm) 564012 3414465 T3-LC /O-Semi 563730 3412871 
T2-A (50cm) 564012 3414465 T3-LC /25cml 563730 3412871 
T2-A (100cm) 564012 3414465 T3-LC /50cml 563730 3412871 
T2-A (150cm) 564012 3414465 TS..LC (100cml 563730 3412871 
T2-A (200cm} 564012 3414465 T3-LD (0-5cm) 563724 3412857 
T2-A (240cm) 564012 3414465 T3-LD (25cm) 563724 3412857 
T2-LB {0-5cml 564004 3414471 T3-LD (50cml 563724 3412857 
T2-LB í25cml 564004 3414471 T3-LD 1100cm) 563724 3412857 
T2.t.B (50cm} 564004 3414471 T3-LE W-5cm} 563717 3412844 
:T2~JH1Docm) ,,., , 564004 3414411 J3..LE 125cm) 563717 3412844 
f2tte'i11so~~1 ¡ 

¡ 564004 
' . 

3414471 '"' T3-LE (50cm) 563717 3412844 
TQ-LBit200cm) 564004 3414471 T3-LE (100cm) 563717 3412844 
T2-LB {240cm} 564004 3414471 13-RB 15cm) 563745 3412881 
T2-RB (0-5cm} 564023 3414463 T3-RB (25cm) 563745 3412881 
T2-RB (25cm) 564023 3414463 T3-RB (50cm) 563745 3412881 
T2-RB (50cm} 564023 3414463 T3-RB (100cm) 563745 3412881 
T2-RB (100cm) 564023 3414463 T3-RB (150cm) 563745 3412881 

Ciudad Universitaria, Oclcgación Coyoacán. CP 045 ! O \1é.~ ico D.F .. México 
Tel. (55) 56 22 42 83 l::xt . 129 cmail: f1K1:h:.,.1 ¡!.Cr>lt,g,a.l11w11Jl1_1_~ fmrchfiihotmail.com 
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Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

ID Campo coordenadas 
ID Campo coordenadas 

X y X y 

T3-RC 10-5cm) 563752 3412895 T5-A f250cml 563769 3409395 
13-R.C (25cml 563752 3412895 i T5.4.8. IO.~Scm l 563766 3409395 
•T.3:aRC tsOcml .: ,:'..'': :. 563752 ·3412895 T5~La:i:1'5cnil 563766 -3409395 
n;.RC fjOOcml 563752 3412895 T5~LB (50cm) 56376.6 .. Íill:3409395 
T3-RD 15cm) 563771 3412909 T5-LB l100cml 563766 : 3409395 
T3-RD 125cml 563771 3412909 T5-LB (150cml 563766 3409395 
T3-RD {50cml 563771 3412909 T5-LB 1200cm) 563766 3409395 
T3-RD í100cml 563771 34129091 T5-LC /0-5cml 563762 3409395 
T4-A (0-5cml 563688 3411506 15-LC (25cm) 563762 3409395 
T4-A (25cml 563688 3411506 T5-LC !50cml 563762 3409395 
T4-P: <St>cml ' ' 563688 3411506 THD <o.~scnü 563746 3409395 
T4-A (100cm) 563688 3411506 I5sl.Ó 125cm l 563746 3409395 
T4-A (150cm) 563688 3411506 T5-LD 150cm) 563746 3409395 
T4-A (200cm) 563688 3411506 15-LE (0-5cml 563722 3409385 
T4-A {250cml 563688 3411506 T5-LE (25cm) 563722 3409385 
T4-LB {0-5cml 563680 3411529 T5-LE (50cm) 563722 3409385 
T4-LB (25cml 563680 3411529 T.5::RB, C0-5cml 563774 3409394 
T4-LB 150cm) 563680 3411529 TS~RB {25cm) 563774 3409394 
T4-LB í50-100cm) 563680 3411529 TS-RBI~ 563774 3409394 
T4-LB í100-150cml 563680 3411529 T5-RB í1 OOéml 563774 3409394 
T4-LB (150-200cm) 563680 3411529 T5:RB 1150cm) 563774 3409394 
T4-LB (200-300cml 563680 3411529 TS~RB 1200cml 563774 3409394 
T4-LB {340cm) 563680 3411529 T5-RC (0-5cm) 563775 3409394 
r4t8e1~1 563689 3411506 T5-RC 125cml 563775 3409394 
T4-RB (10-30cml 563689 3411506 TS-RC (50cm) 563775 3409394 
T47RB l50cml ..,. , 563689 3411506 TS-RD (0-5cml 563790 3409411 
T4-RB/1 OQcml.:. 563689 3411506 I5.~RD -l25cm l , 563790 ' 3409411 
T4-RB'f.150cml. 563689 3411506 T5-RD !50cml 563790 3409411 
T4-RB 1200cm\ 563689 3411506 T5-RE /O-Semi 563820 3409421 
T4-RB (250-270cml 563689 3411506 TS-RE 125cm) 563820 3409421 
15-A (0-5cml 563769 3409395 T5-RE (50cm) 563820 3409421 
TS-A {25cm\ 563769 3409395 T6-A !0-5cml 563818 3408470 
T5-A (50cm\ 563769 3409395 T6-A /25cml 563818 3408470 
TS-A (100cml 563769 3409395 T6~A (50cm) 563818 3408470 
T5-A /150cml 563769 3409395 iT6~000cml 563818 3408470 
T5-A (200cml 563769 3409395 T6-A {150cml 563$18 3408470 

Ciudad Univ~rsi1aria. Delegación Coynacán, CP 04510 México D.F .. Ylc::xi,o 
Tel. (55) Só 22 42 83 F.xt. 129 email: fü1_1lh(,j¡g..:l•lc:i_gj:1.unam.111x fmrs;~@h!l!.!.!:'ail.com. 
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Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoqufmica Ambiental 

ID Campo coordenadas 
ID Campo coordenadas 

X y X y 

T&-A door.m\ 563818 3408470 T7-RB (50cm) 563500 3407360 
T6-LB (0-5cm) 563812 3408470 T7-RB (100cm) 563500 3407360 
T6-LB (25cm) 563812 3408470 T7-RB (150cm) 563500 3407360 
T6-LB (50cm) 563812 3408470 T7 -RB (200cm) 563500 3407360 
T6-LB (100cm) 563812 3408470 T7-RC (C>-5cml 563504 3407337 
T6-LB (150cm) 563812 3408470 T7-RC (25cm) 5a3504 3407337 
T6-LB (200cm) 563812 3408470 T7-R~,{5bctn\ 563504 3407337 
T6-LB (250cm) 563812 3408470 T7-RD /0-5cm) 563522 3407339 
T6-RB (5am) 563820 3408479, T7-RD (25cm) 563522 3407339 
T6-RB (25cm) 563820' 3498479 T7-RD (50cm) 563522 3407339 
T6-RB (5Ócm) ..5e3820 .,34084-7~ 'tí-RE (0-SCml 563548 3407349 
T6-RB 100ém) ,!!!563820 340847'9 T7-RE (25cmJ 563548 1

' 3'407349 
JR'..RB r~50cmy 563820 ,,, 340847~ T7-RE (50cm) 563548 3407349 
T6-RB1 200dn) 563820 3408479 T8·A(0-5cml 563683 3405740 
T7-A (0-5cm) 563492 3407362 T8-A(25cm) 563683 3405740 
T7-A (25cm) 563492 3407362 TB-A(50cm) 563683 3405740 
T7-A (50cm} 563492 3407362 T8-A(100-120cm) 563683 3405740 
T7-A (100cm) 563492 3407362 T8-lBC0-5cml 563679 3405740 
T7-A(150cm) 563492 3407362 T8-LB(25cm) 563679 3405740 
T7-A (200cm) 563492 3407362 T8-LB(50cml 563679 3405740 
T7-A (250cm) 563492 3407362 T8-LB(80cm) 563679 3405740 
T7-LB (0-5anl 563489 3407362 T8-LC(0-5cm) 563684 3405760 
T7-LB (25cm) 563489 3407362 T8-LC(90cm) 563684 3405760 
T7-LB (50cm) 563489 3407362 T8-RB(0-5cm) 563691 3405738 
TT-LB HOOcml 563489 34073&2 T8-RB(25cm) 563691 3405738 
f7.,UH150cml 563489 3407362 T8-R8(50eml 563691 3405738 
WJ.LB <200cníl 563489 3407362 T8-RB(100cml 563691 3405738 
T7-LC (0-5cm) 563475 3407359 T9-A (0-5cm) 563829 3403176 
TJ.LC (25cm) 563475 3407359 T9-A {5-25cm) 563829 3403176 
THC (50cm) 563475 3407359 T9-A (25-50cm) 563829 3403176 
T7-LO 0-5om) 563467 3407356 T9-A {50-100cm) 563829 3403176 
T7-LD í25cm\ ff 563467 3407356 T9-A (100-150cm) 563829 3403176 
T7-LD (50cm) 563467 . '"'" 3407356 T9-A {150-170cm) 563829 3403176 
T7-RB (0-5cm\ 563500 3407360 T9-A (170-200cm) 563829 3403176 
T7-RB (25cm) 563500 3407360 T9-A (+200cm) 563829 3403176 

Ciudad Universitaria, Delegación Coyoacán, CP 04SIO México D.F., México 
Tel. (SS) S6 22 42 83 Ext. 129 email: finn;h((4geologia.unam.mx fmrch@hotmail.com 
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laboratorio Nacional de Geoqufmica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquimica Ambiental 

ID Campo coordenadas 
ID Campo 

" X y 

re;.te·é()..5cm\'.,: 563819 3403163 T9-RB I0-5cml 
1,T8-l.B {5,25éml 563819 3403163 T9-RB 15-25cm\ 
Tf,l&¡~\ 563819 3403163 T9-RB /25-50cml 

l"l1R.9: 2~1" 563819 3403163 T9-RB (50-100cm) 
·~ $,OOcml 563819 3403163 T9-RB (100-150cml 

1
~ cfoo-1socrn1 563819 ,3403163 T9-RB /150-200cml 
T9-LB C150-200éni f ' 563819 3403163 T9-RB /+200cm) 

Resultados de pH y CE: 

ID Campo pH CE 
ID Campo pH (1,1S/cm) 

n~~;i~, 6.89 118.3 T2·A {100cm) 3.72 
T{1,-Al5-30cml 5.42 70 T2·A (150cm) 3.81 
T1.1-Af3040qnl 4.31 92.5 T2-A (200cml 3.86 
T1.1-M~100cmi 3.93 112.2 T2-A f240cml 3.85 
T1.1-A'.'f~®(lml 3.87 79.95 T2-LB l0-5cin\" "° ~ 5.6 
T1.1·LB t0-5cm) 4.8 49.7 T2-LB l25eo)l 4.13 
T1.1-LB 15-30cm} 4.89 60.3 T2-LB CSOcml 4 
T1.1-LB f30~0cm) 5.06 77.2 T2-LB f100cml 4.03 
T1.1-LB (60-90cm) 6.85 87.1 T2-LB l150cml 3.48 
T1.1-LB (90-120cml 7.05 188.7 T2-LB (200cm) 4.11 
T1.1-LB /+120cml 7.28 96.8 T2-LB {240cm) 4.1 
f1.1~REiio-scm \ 4.4 280 T2-RB (O-Semi 5.66 
TU-Rl3 l&.25cm\ 5.05 99 T2-RB (25cm) 4.63 

1,ri.1~BY25-50cm1 4.23 138.5 T2-RB (50cm) 3.89 
T1.1-RBl50-100cml 4.27 110.1 T2-RB f100cml 3.8 _,: ... ~ S',, T1.1-RB >100cm) 4.08 92.4 T2-RB 1150cm) 3.66 
T2·A (0.5cm) 4.52 42.7 T2·RB 1200cm) 3.63 
T2-A(25cml 3.88 78.3 T2-RB f230cml 3.68 
T2·A150cml 3.79 1067 T3-A (0-5cm 1 5.88 

coordenadas 
X y 

563840 3403173 
563840 3403173 
563840 3403173 
563840 3403173 
563840 3403173 
563840 3403173 
563840 3403173 

CE (1,1S/cm) 

509 
1014 

828 
904 
94.3 
86.2 
144 

123.8 
873 

605 
678 
45.4 
44.2 
212 

236.5 
246 
879 
983 
30.9 

Ciudad Universitaria, Delegación Coyoacán, CP 04510 México D.F., México 
Tel. {55) 56 22 42 83 Ext. 129 email: fmrch@geologia.uoam.mx fmrch@hotmail.com 
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J:"' 
10.t¡_'mpo 

Ta.~ (25crnÍ. 

~ (S(bril'.f-' 
.~Tfi 
'm~ 150ciD 
~~ 200cm 

:,, 

1'3',;A·¡ 250cm) m 

T3-LB (0-5an} 

T3-LB C25cml 
T3-l8 (50cml 
T3-lB (100cm} 
T3-LB (150cm) 
T3-LB {200cm) 
T3-LB (250cm) 
~ LCiO.&-m\ 
T3..LC"C25cm\ 
m'é t50tm\ 
T3-lC (100cml 
T3-LD (O-Semi 
T3-LO (25cml 
T3-lD (50cml 
T3-lD l100cml 
rs:te {~5cm) 

't3-CE t25cml 
t~ (Sbcm 
r~fe ·Ht1ocm1 
T3-RB (5cm) 
T3-RB (25cml 
T3-RB (50cm} 
T3-RB (100cm} 
T3-RB (150cm) 
Tá-R'c'r~~1 
1"3-RC 25cinl 
T3:.RC' '50cm} 

T~C !1tiocmY 

Laboratorio Nacional de Geoqufmiea y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

77 

~H . CE 
ID Campo pH (1,1S/cm) 

5.8 37.3 T3-RO l5cml 7.76 
4.38 57.4 T3-RD (25cml 7.86 
4.33 69.4 T3-RD (50cm) 7.95 
4.39 82.2 T3-RD '100cm) 7.6 
3.91 705 T4-A tO-Scm) 7.3 
5.09 265 i 4-A· C25ctn) 5.34 
5.99 46.2 T4-A l50crñf 3.91 
5.2 64.4 T4-A l100cmY 3.53 

4.32 135.5 T4-A l150cml 3.5 
4.09 561 T4-Al200cm\ 3.85 
4.32 446 T4-A f2$)cm\ 7.04 
6.16 149.6 T4-LB l0-5cml 7.97 
7.54 187.8 T4-LB l2Scml 6.35 
7.62 58 T4-LB l50cm\ 3.92 
7.98 20.9 T4-LB l50-100cml 3.68 
8.39 26.5 T4-LB f100-150cml 3.93 
7.82 19.81 T4-LB f150-200cml 6.8 
8.05 29.4 T4-LB (200-300cml 7.14 
7.97 52.2 T4-L8 l340cml 7.53 
7.46 20 T 4-RB C0-5clrtr 7.3 
7.94 18.7 T4-RB t10.:aocm1 4.27 
7.52 99.5 T4-RB 150cm) 7.61 
8.24 23.3 T4-RB C100étfll 7.89 
8.75 30.9 T4·RB í150cm\ 8.32 
8.55 22 T4·RB ,20ocmr,, 7.04 
5.71 31.4 T4-RB C2sot270cm\ 7.32 
4.19 60.1 T5-A (O-Semi 6.97 
4.22 53.8 T5-A 125cm} 4.06 
3.93 169.5 T5-A(50cml 5.67 
3.65 795 T5-A l100cm\ 3.73 
6.6 59.6 T5·A f150cml 3.83 
7.9 38.9 T5-A (200cml 3.88 

8.65 28.7 T5-A (250cm} 3.99 
7.76 16.15 TS-LB /().5cm\ 7.34 

Ciudad Universitaria, Delegación Coyoacán, CP 04510 México D.F., México 

CE (1,1S/cm) 

35.3 
26.3 
71.8 
211 

110.4 
153.9 
182.4 
1225 
1560 
1137 
364 
58.6 
50.1 
475 
1502 
1396 
427 

179.5 
146.6 
122.2 
697 
54.1 
46 

85.1 
67.6 
81.6 
25.7 
479 
54.S 
1051 
722 
687 
994 
30.4 

Tel. (55} 56 22 42 83 Ext. 129 email: fmrch@geologia.unam.mx finrch@hotmail.com 
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Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 
~ 

~ ~ ,:O Campo "" CE 
.. 

pH 
(H~~cm) 

UlCampo pH 
"' 

T~LB (25®1 I' 6.02 342 li~Moo&n) 4.7 
tsil 50cm\ 4.32 828 tá-A1150om) • 6.61 

islíi OOcml 3.77 496 T6-A(200orhr~ 7.29 
OC@.B 150cm} ,. 4.02 894 T6-LB (0-5cm) 8.3 
¡f'jftf l2orrGil'it~ .i ) .·.... .. . . 6.56 239 T6-LB (25cm) 8.16 
TS-LC (0-5cm) 6.78 207 T6-LB (50cm) 8.16 
T5-LC 125cm) 7.52 243 T6-LB l100cml 8.45 
T5-LC 50cm) 7.68 185.7 T6-LB (150cm) 8.94 
't~fiD: (Ísfml.,~ 7.24 40.1 T6-LB 1200cm) 8.39 
IJ'~T)i rJfiú, ,. 6.97 108.9 T6-LB (250cm) 8.38 
~Ts!Í.Éf (:SOémJ 

,. ,. 

7.28 69.9 T6~ft815cm) ,,. 8 
T5-LE (0-5cm) 7.48 27.4 T6-RB f25cin>,. "'~'"' 4.97 
T5-LE (25cm) 7.23 56.1 T6-RtH·}'~' 4.05 
T5-LE (50cm) 7.29 50.7 T~RBÍ10Qcml 3.93 
~ ~ló!M> 4.5 111.6 T&:RB {150cm) ,j 7.58 
1'rs-Rs t25cr(l) 5.83 65.1 T6-RB (200.erril..,.,.. ... 8.35 

& · 4.05 603 T7-A í0-5cml 8.13 

54R 5.85 289.5 T7-A (25cml 7.82 

J: .. 6.57 101.8 T7-A 150cm) 7.44 
t&!RB;<2ooem1 6.51 310 T7-A 1100cm) 7.06 
T5-RC (0-Scm) 7.72 75.1 T7-Al150cml 6.28 
T5-RC (25cm) 7.61 32.7 T7-A (200cm) 5.68 
T5-RC (50cm) 7.4 29.5 T7-A (250cm) 6.22 
~ftOJ~f· · 6.87 78.5 · Í7~fa1-0.icm1 5.63 
fs:80 2Sem~~¡;¡tf 8.05 75.3 TN.8(25cml 6.66 
T5iRD (:50cm) 

,,, 

T7.t.B (50ém)·.~ $ i# 7.4 175.6 6.92 
T5-RE (0-5cm) 6.43 1338.2 r.r~ts tloocmi' 7.03 
T5-RE (25cm) 6.53 269 rt-üi'h60Cl1)1 7.38 
T5-RE (50cm) 6.625 259.5 rtlB (200cml 7.32 
re-A lO:Scm) :~t,,ÍI!"· 7.14 29 T7-LC (0-5cm) 8.16 
g:e;AJ25cm) "'& 3.78 1220 T7-LC 125cm} 7.77 
'q1'j¡ l50Gml 4.55 160.1 T7-LC 150cml 7.9 

CE(1,,1S/cm) 

904 

277 
154.2 

46.2 

44.8 
30.4 

49.1 

30.3 
34.3 

36.57 

28.9 

101.2 

688 

809 

395 
215 

44.1 

33.1 

29.1 

34.7 

35.9 

117.4 

272 

85.4 

205 

360 
207 

267 

329 

51.8 

30.5 

50.8 

Ciudad Universitaria. Delegación Coyoacán. CP 0451 O México D.F., :vtéxico 
lel. (SS} 56 22 42 83 F.x1. 129 email: iimch(d,g,cologia.\!~1Hlll:n1~ fmrch({i¡hotmail.com 
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Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquimica Ambiental 

i¡:,' CE ·t: ··?. ~ pH (1,1S/cm) ;'AD Campo pH 
··' .... 

7.45 88.6 T8-LC(90cm) 8.15 
.. ..~ . ;;,¡ ,:. t -¡¡;; 

7.48 201 T8-RBC0-5óinl 6.67 
. . .... ,.¡¡.r · .. ;;e:.'"; 7.94 36.6 TB-ABf.f~l -Y~ 5.45 

T7-RB (0-5cml 7.69 34.8 T~~· , _ii( <i"- 6.76 
T7-RB (25cm) 7.46 33.t fa,RBCt 1"·"~ 1 7 
T7-RB (50cm) 7.3 39.7 T9-A (O-Semi 8.18 
T7-RB (100cm) 7.72 210 T9-A (5-25cml 7.29 
T7-RB (150cml 7.77 330 T9-A (25·50cml 7.3 
T7-RB (200cm) 8.21 205 T9-A (50-tOOcml 7.37 
T7~RC CG,,6tmt 8.16 51.8 T9-A (100-150cml 7.54 

tl-J~ 8.58 58.5 T9-A /150-170cm) 7.05 
¡,ff,ic!(50cm\ ·,f ;, 8.4 63.9 T9-A (170-200cm) 7.87 
T7-RD (0-5cml 7.99 59.9 T9-A (+200cml 7.54 
T7-RD (25cm) 8.53 54.4 i¡.cs ,~ctnir: . . { t i 6.81 
T7-RD (50cm) 8.39 46.2 TMB:i5-25cml .. 7.13 
U -RE ¡¡; - · ,,; w, "" 8.33 46 Tit B ,f:J.200o111\ fw 7.38 

ti~Ri:r& w 8.25 36.2 l§:LB:..7.25-50cml A 7.14 
.~... . :;~;,t - -. - ___ 

T9-LB (50-100i:mf -*'ü 
.. 117-RE tDtJomW~' ·· 8.2 48.5 7.36 

T8-A(0-5cml 6.98 46.4 msc1~w:n1 7.43 
T8-A(25cml 6 42.6 T9-t:S:itsó'~2oooni1 ~ 8 
T8-A(50cm) 6.22 71 T9-RB f0-5cml 7.64 
T8-A 100-120cml 5.3 82 T9-RB 15-25cm) 7.83 
lffi ~0-Seml 8.17 53.4 T9-RB 125-50cml 7.28 
T8. 

_.,_., ... =-
T9-RB (50-100cm) _;-¡¡ 6.94 63.4 7.3 

~~ !ISOom\ 8.3 81.9 T9·RB (100-150cm} 7.34 
·T8-l8(80croL *'' 8.46 52.1 T9-RB (150-200cml 7.2 
T8-LC(0-5cml 4.245 1020 T9-RB (+200cm) 7.08 

Resultados de FRX: 

As Ba 
. 

Cr 
ID Campo 

mgfKg %CV mg/Kg º4CV mg/Kg 

LD 5.00 30.00 10.00 
T1.1-A lO-Scml 25.18 5.42 607.93 1.49 89.98 
T1.1·A (5·30cm) 35.99 11.64 558.98 0.26 93.58 
T1.1-A 130-40cml 47.96 4.55 583.00 2.57 90.53 

~ 
~ 

CE 
(1,1S/cm) 

60.3 

59.9 

23.6 

31.2 

35 

95 

53 

37 

31.7 

588 

120.8 
59.3 

96 
42.3 

33.9 
18.05 

60.4 

66 
39.5 

22 

30.8 

41.8 

21.5 

21.8 

26.7 

20.7 

18.23 

%CV mg/Kg 

9.00 
6.62 229.56 

2.79 205.09 

4.24 207.86 

Ciudad Universitaria, Delegación Coyoacán, CP 045 l O México D.1-· .. México 
Tel. (55) 56 22 42 ~3 F..xt. 129 email: l1nrrh~(g.:!.J!<•gia.11narn.mx fmrch@.~otmail.corn 

Cu 
%CV 

3.84 

1.31 

1.25 
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ID Campo 

LD 
T1 .1-A (0-Scm) 

T1 .1-A (5-30cm) 

T 1.1-A (30-40cm l 

ID Campo 

LO 
T.1.1-A /40· 100cm) 

T1 .1-A (>100cm) 

T1.1-LB (0-5cm) 

T1.1-LB (5·30cm) 

T1.1-LB (30-60cm) 

T1 .1-LB (60-90cml 

T1.1-LB {90-120cml 

11 .1-LB (+120cm) 

11.1-RB (0-5cm) 
T1.1-RB (5-25cm) 

T1.1-RB (25-50cm) 

T1 .1-RB (50-100cml 

T1 .1-RB />100cm) 

T2-A (0-5cml 

T2-A (25cml 
T2-A (50cm) 

T2-A (100cm) 

T2-A (150cm) 

T2-A (200cm) 

T2-A (240cm} 

T2-LB ro-5cm) 

T2-LB (25cm} 

T2-LB (50cm) 
T2-LB (100cm} 
T2-LB (150cm) 

T2-LB 1200cm) 
T2-l.B (240cm) 

,::.v i .,af\:.• ...... .... . 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Fe Mn Pb 
% %CV mg/Kg o/oCV mg/Kg %CV 

0.10 40.00 6.00 
2.94 0.62 1334.30 1.33 91.26 1.85 
3.07 0.41 1306.13 2.89 141 .93 3.37 
4.04 0.25 637.18 4.14 131.82 1.94 

As Ba Cr 
mgfKg %CV mgfKg %CV mg/Kg %CV 

5.00 30.00 10.00 
40.15 1.56 680.08 3.24 103.77 4.26 
45.89 3.00 535.35 5.39 107.95 4.57 
<LOO NA 507.57 3.27 110.51 1.53 
32.60 8.94 501.14 3.70 112.37 6.12 
29.21 2.28 616.80 2.41 91.57 8.18 
17.55 8.22 665.05 3.16 105.51 2.96 
22.02 13.11 520.37 4.59 116.00 8.30 
21.40 11.28 613.08 2.92 125.65 2.58 
48.63 8.78 682.09 1.73 116.25 2.27 
38.14 2.28 444.30 5.03 107.12 4.68 
46.36 0.73 434.10 7.25 96.66 2.70 
37.62 2.04 583.36 3.93 101.49 2.56 
32.40 10.22 612.36 2.44 100.31 2.65 
36.71 5.97 505.93 3.14 89.60 6.61 
33.82 3.57 735.53 3.50 79.10 9.79 
31.80 5.03 654.63 2.03 84.94 1.62 
41 .68 5.32 631.71 1.64 76.28 5.93 
29.11 3.87 682.93 0.41 97.39 2.87 
27.24 15.95 597.35 3.78 90.85 2.56 
29.90 2.98 570.89 2.42 96.25 8.41 
31.29 8.85 669.66 4.61 95.57 6.51 
39.21 2.02 721.45 3.84 88.34 2.62 
39.69 4.11 613.30 2.29 84.71 1.68 
29.86 0.86 720.97 2.21 88.88 2.45 
30.03 9.86 726.96 3.82 97.13 8.01 
29.27 2.79 793.64 4.18 102.87 5.59 
29.54 3.71 717.91 4.14 92.77 1.82 

Ciudad Universitaria, Delega<.:iún Coyoacán. C'P 045 JO Mi:xico D.J-' .. México 
Tel. (55) 56 22 42 83 l.!xt. 12.9 email: ii1m:h¡<i;g<!oll1~i.i.uaam.111x fmrch;(/.lhormail.com 

Zn 
mg/Kg %CV 

7.00 
196.78 2.97 
217.02 4.64 
194.65 3.46 

Cu 
mg/Kg %CV 

9.00 
196.46 1.02 
278.97 0.54 
521 .82 0.59 
438.34 0.43 
542.65 0.62 
132.11 1.10 

138.43 2.08 
167.33 2.77 
239.23 2.30 
284.99 1.48 
294.44 2.66 
285.10 2.48 
205.04 2.17 
185.77 3.83 
160.85 2.70 
176.67 3.25 
185.07 2.68 
209.20 0.74 

199.09 0.88 

227.58 4.51 

259.90 1.79 
283.41 3.44 
270.06 0.55 
217.40 2.97 
306.25 2.04 
240.09 4.05 
258.23 1.13 
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-
ID Campo 

LD 
T1 .1-A {40-100crn) 

T1 .1-A {>100cm) 

T1.1-LB (0·5cm) 

T1 .1-LB (5·30cm) 

T1.1-LB {30-60cm) 

T1.1-LB (60-90cm} 

T1.1-LB (90-120cm) 

T1.1-LB (+120cml 

T1.1-RB (0-5cml 
T1.1-RB (5-25cml 
T1.1-RB (25,,50cm) 

T1 .1-RB {5(b100cml 

T1.1-RB (>100cm) 

T2-A (0-Scm) 

T2-A (25cm) 

T2-A (50cm) 

T2-A (100cm) 

T2·A {150cm) 

T2-A (200cm} 

T2-A (240cm) 

T2~LB,(0-5cm) , 

T2-LB (25cm} 

T2-LB (50cm) 
T2-LB (100cm} 

T2-LB (150cm} 
T2-LB (200cm) 

T2-LB {240cm) 

" 
11 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Fe Mn Pb 
% o/o CV mglKg %CV mg/Kg 

0.10 40.00 6.00 
3.75 0.11 619.50 2.78 117.24 
4.43 0.30 1945.54 0.87 156.09 
3.79 0.32 1356.38 1.72 548.61 
3.53 0.24 1240.54 1.54 102.06 
3.67 0.36 1480.80 3.76 108.50 
3.81 0.05 1684.48 1.98 93.25 
3.74 0.42 1570.02 1.16 96.26 
3.70 0.38 2194.49 0.88 112.66 
3.88 0.22 1002.58 3.16 134.79 
.3.70 0.35 1141.11 1.47 130.38 
3.57 0.23 825.43 1.33 128.17 
.3.37 0.30 820.45 3.14 118.55 
3.08 0.29 588.80 5.33 104.66 
3.31 0.27 596.21 6.07 97.30 
2.79 0.36 682.26 3.99 79.56 
2.77 0.40 845.30 2.67 85.10 
3.48 0.52 1030.55 3.22 101.31 
3.45 0.37 1857.33 0.86 95.82 
3.13 0.34 1219.49 3.39 84 .49 
3.62 0.41 1833.25 2.08 99.66 
2.84 0.50 908.88 1.92. 79.39 
3.24 0.45 752.35 4.61 100.60 
3.15 0.13 1100.91 0.78 106.59 
2.89 0.24 1026.39 5.16 85.80 

·~· 3.55 0.10 1497.90 0.72 89.08 
3.69 0.11 1537.21 2.14 

•e 

108.32 
3.64 0.14 2303.43 0.88 107.65 

%CV 

2.27 
2.04 

0.72 
1.69 

1.16 

2.46 

2.60 

3.43 

4.05 
1.52 
1.68 
1.66 

1.93 
1.11 
2.08 

4.13 

2.70 

2.83 
3.32 

1.73 

3.50 

1.92 
0.40 
1.21 

4 .. 09 
1.64 

0.70 

NA= No aplica <LOD= Debajo del límite de detección. 

Ciudad Univcrsiraria, Delegación Coyoacán, CP 04510 México D.F .. :vtéxico 
Tel. (55) 56 22 42 83 Ext. 129 email: ti1m:h;aigc¡1J¡•gi~.t11wm.111x fmrch(il;,hotmail.co)n. 

Zn 
mg/Kg %CV 

7.00 
189.69 1.54 
249.71 2.34 
240.85 2.04 

230.96 2.41 
236.62 2.46 

251.22 1.14 

276.03 0.77 
283.83 2.01 
224.74 1.50 
267.82 0.79 
236.49 2.12 
233.27 1.42 
188.65 1.44 
188.45 4.11 
158.88 0.83 
189.37 0.78 
200.98 3.73 

228.25 3.88 
224.64 1.24 
307.72 1.26 
206.19 2.26 
201.67 2.25 
207.77 3.54 
181.77 2.55 
266.10 1.33 
241.05 2.87 
262.07 1.75 
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ID Campo 
UI 

' 
LD 
T2-RB (0-5cm) 

T2-RB (25cm) 

T2-RB /50cml 
T2-RB (100cm} 

T2-RB (150cml 

T2-RB (200cm) 

T2-RB (230cm) 

T-S~IÚ0-5cml': 
T3·W(25cm)I 
T3-Al5éfoml 
r3-A ,1ooéinr 
T3,A (15-0cnil 
'T3~ (200cm) •'l."" 
T3-.M250_cml ~ 

T3-LB <0-5cml 

T3-LB (25cm) 

T3-LB (50cm) 

T3-L8 (100cm) 

T3-LB (150cm) 

T3-LB 1200cm) 

T3-LB (250cm) 
111 "".1?"' {r"''-~lC 0-Scm) 
ra(.tc'fascn1f :~ .. 
tái.aisdt1111 
;fgrifE l.1oocin1 
T3-LD I0-5cm) 

T3-LD (25cm) 

T3-LD (50cml 

T3-LD (100cm) 
T3-LE C0-5cnj) .. 
r3:U: 12scm 1 
THE:,/50cm) 

r, 

T3~LÉ l100cml '\' 

~· 

.. 

., ' 

1,, 

,, 

Laboratorio Nacional de Geoquimica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

As Ba Cr 
mg/Kg %CV mg/Kg %CV mg/Kg 

5.00 30.00 10.00 
20.79 6.76 619.39 1.67 77.15 
30.44 6.44 798.29 2.79 95.21 
31.70 5.62 668.95 3.06 91.33 
28.36 5.86 704.36 3.31 97.88 
33.75 9.59 646.72 3.45 93.97 
24.13 11.84 633.11 3.49 92.71 
26.93 6.50 654.32 3.25 95.07 
33.71 4.85 684.53 . 0.76 1St63 
29:os 5.41 385.14 1.39 122.71 
32.01 3.75 763.69 1.20 129.04 
28.91 3.95 809.00 1.94 113.11 

• 24.03 11:27 733.24 0.22 126.26 
27.12 6.59 688.48 0:67 133.30 
28;56 7.23 628.95 0.72 135.14 
29.61 13.03 651.65 1.31 122.21 
33.90 3.50 718.81 1.34 127.17 
27.38 2.47 715.49 1.34 136.15 
11.72 18.94 727.97 2.68 117.20 
26.52 3.85 690.54 0.77 118.93 
28.49 9.30 463.25 1.88 143.64 
26.15 7.60 522.27 2.85 132.90 ,~ 
23.72 2:86 703.96 2.291 133.17 
30.49 6.48 722.09 0.22 114.37 

,. 25.56 16.27 678.63 2.07 132.87 
f,,¡,¡ 24.80 6.35 678.63 3.62 108.62 

21.29 16.33 723.05 0.64 116.16 
23.48 5.60 763.81 2.46 130.12 
24.22 4.76 760.75 1.79 146.84 
23.11 8.45 731.81 1.70 116.21 

25.94 6.57 486:55 1.36 153.12 
--,, 

23.63 10.97 762.78 t11 125.14 
24.22 5.33 733.94 2:50 125.95 
30.40 8.83 727.72 1:16 129.00 

%CV 

4.81 

4.16 

0.76 
3.61 

3.78 

2.67 

2.27 
3.64 

7.64 

5.64 

5.06 
3.28 
3.17 

4.26: 
6.53 

4.37 
2.78 

3.75 

5.49 

5.87 

5.54 

5.28 

1.27 

2.33 

4:10 
6.00 

3.27 

2.32 
1.75 

2.32 
3.47 
fgs 
4.60 

Ciudad Universitaria, Delegación Coyoacán, CP 04510 :vléxícn D.F., México 

~ 
~ 

Cu 
mg/Kg 

9.00 
154.23 

128.93 

182.66 

372.57 
254.16 

293.20 

272.75 

164.43 

127.58 

165.04 

200.74 

245.90 
359.67 
488.47 
181.34 

181.34 

181.73 

184.87 

202.96 

185.75 
133.54 

85.46 
104.01 

91.42 

77.25 

66.74 

81.88 

72.94 

74.35 

121:B4 

80.78 
73.43 
76.62 

Tel. (55) 56 22 42 83 F:x1. 129 cmail: fn1n·b(rh1~ologia.L111llm.mx frnrch(a:hotmail.com 

%CV 

3.03 

0.75 

2.58 
0.47 
1.24 

2.98 

2.02 
-ce: 

1 :54. 
2.28 
2.47 

3.31 
1.55 

2.51 
o:as 
1.53 

3.37 

2.17 

5.72 
1.86 

1.83 

3.98 

1.so;; 
4.76 
s:9o: 
1.61 

1.46 

5.57 

3.97 

2.78 

6.83 
5;92 
4.80 
6i85 
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"'i;m 
·· IDCampo 

., 

LO 
T2·RB (0.5cm) 

T2·RB 125cm) 
T2·RB (50cml 

T2·RB (100cm) 
T2-RB (150cm) 
T2·RB (200cm) 

T2·RB 1230cml 
1'3-A Í0-5cm). 
T3-A i2~Ínt . 
fa,,;((5Qcinl 
rrs:i•l{oocml 
tiA (150cm) 
f3-A ·1200cm) 

r~Nr2s0ciiú 
T3-LB {0-5cm) 

T3·LB í25cml 
T3-LB(50cml 
T3·LB (100cm) 
T3·LB (150cm) 
T3-LB (200cm) 

T3-LB l250cml 

'1'3-LC(O-~mi .· 
~, .,$;. ' ~l"' .,.. 

T3:.t:CN25cnil . 
;Fa;LO:toocm1 
T3·l~}í10ÓCm) " 

T3·LD l0·5cml 
T3-LD (25cml 
T3-LO 150cm) 

T3·LD 1100cm) 
fí-LE (O-Scm) 
T3•LE'(25~) 
T3-t.E"l50cm) 

ti~ie rfoodni 

% 

0.10 
1.98 

2.69 
3.11 

3.62 
3.52 

3.20 
3.66 

~ e;: 

3.92 

2.55 
2.80 

2.50 
2.51 

. 3.24. 

3.43. 
2.52 
3.31 
2.88 

2.26 

2.27 
3.28 
3.15 
2.56 
2,82 

.• .3;07. 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Fe Mn Pb 
~ 0' 

%CV mg/Kg %CV mg/Kg %CV 

40.00 6.00 
0.50 625.04 3.63 56.03 4.54 
0.62 708.45 2.15 83.71 2.24 
0.60 1798.73 0.68 71.40 0.58 
0.55 1314.44 1.77 103.24 2.71 
0.63 1145.92 2.82 94.24 1.05 
0.64 1190.82 2.38 91.20 0.78 
0.09 1165.82 3.44 75.81 6.51 
0.80 1105.27 1.34 100.91 1.57 
0.02 1054.73 ,Q.38 80.82 2.45 

. 1, 
0.47 969.50! 3.55 84.27 ... 4.10 
0,39 1054.88 0.41 71.17 0.87 
0.05 109l.21 2.30 72.09. 3.90 1 

0.72 1202.96 1.77 75.58 4.23 
0.39 1813.32 2.78 96.93 4.71 
0.09 817.31 4.09 75.56 2.18 
0.22 1325.97 2.44 80.14 3.13 
0.04 1095.48 2.20 86.91 0.59 
0.94 922.37 0.82 106.72 0.92 
0.62 801.26 1.97 62.66 2.18 
0.25 1356.97 1.65 90.70 3.28 
0.29 1214.02 3.98 90.19 0.97 
0.49 960.30 2.18. 

w 
89.64 2.06 

0.49 114U3 5;40 78.37 1.70 
0.54 

¡,, 

923.0.2 4.58 71.58 5.05 
' i'íf'-2.69 0.30 958.98 2.75 70.72 2:42. "' 

2.48 0.46 964.88 1.63 73.26 4.66 
2.46 0.65 867.21 3.89 65.89 2.33 
2.23 0.10 859.05 2.13 59.38 2.07 
2.61 0.28 948.15 1.91 68.74 2.74 

" 3:03 0.46 994.48 2.90 71.60 2.75. 
2.76 j 0.71 970.24 ~. 1.25 68.86 6.89 

· 2:65 0.10 943.58 1:72 'ij,64.60 • 4.l1 .. 

, 

2.91 0.43 994.27 o:65 1 80)2 5.05 i 

NA= No aplica <LOD= Debajo del límite de detección. 

Ciudad Universitaria. Delegación Coyoacán, CP 0451 O México D.F., México 

a 
Zn 

mg/Kg 

7.00 
173.40 

198.45 
179.56 

240.45 
218.26 
235.93 
220.87 
178.43 
182.40 

164.50 
163.24 
170.04 

218.08 

283.85 
166.59 
184.00 
176.91 
156.77 

170.28 
228.87 

210.08 
117.68 

142.48 .. 
128.05 
146.18' 

113.55 
130.54 
124.67 

124.85 
152.64 
125.30 .... 
121 .53 

129:20 

Tel. (55) 56 22 42 83 Ext. 129 email: 11mch(li:.geo!ogi11.1111am"m~ fmrch(tv,hotmaíl.corn 

,e 

%CV 

1.50 

3.15 
5.12 
1.71 
1.33 

2.64 
4.70 
1.66 
2.32 
1.35 
2.87 
2.33 

2.54 
o.n 
2.98 
3.47 
1.28 

2.86 
1.11 

1.70 
0.79 
4.92 

1.14 1 

1.17 
l<'l.02 

2.17 
2.82 
2.32 
1.59 
.2.44 
2.74 

3.99 
3.53 
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-·, 

ro Carttpo 
!\ 

LO 
T3-RB (5cm) 
T3-RB (25cm) 

T3-RB (50cm) 
T3-RB (100cm) 
T3-RB (150cm) 

T3-RG C0-5cmf 
T3'RC. (25cm l 

. ,,,,,,, \.l! 
n~RcJSócffi . 
J.i:RC: IJOElcb'I} 

~ 

T3-RD (5cm) 
T3-RD 125cm) 
T3-RD (50cm) 
T3-RD (100cm) 
:r.+A cQ~.cmr:;: !!!t. ¡¡, 

t+.A.1J2scm1 "'· .:;:< 
~ \)% ~-T4:AJ50cm ,,,,, ·~1: ... ' 

J.>4-~ tOOcmV 
T4•iAl150cmt > ,I; "' 

T4-A'f~~) 
1 'r,A1]sechl.) 
T4-LB (0-5cm) 
T4-LB (25cm) 
T4-LB (50cm) 

T4-LB (50-100cml 
T4-LB (100-150cm} 
T4-L8 (150-200cml 

T 4-LB (200-300cm) 
T4-LB (340cm) 

T4-RB to-scm) 
T4:RB. Jt0':30éml 
T4'~'Rif (50cm) 

T+RB (100cm) 
TfR!Ü1S.Óc.ml 
T4.RB /.200<:m) 
T4-RB (25~210<;m.ll 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

As Ba Cr 
mg/Kg %CV mg/Kg %CV mg/Kg 

5.00 30.00 10.00 
27.45 8.92 656.40 1.57 121.90 
32.51 4.51 644.35 1.22 142.05 
38.95 7.48 758.32 2.01 137.05 
47.16 7.39 747.15 0.64 119.95 
33.47 5.93 739.42 3.06 117.96 
22.45 17.98 643.30 1.94 133.31 
26.91 0.3.9 640.89 2.48 122.48 
26.85 2.57 645.96 1.86 133.52 
20.50 1.24 789:05 0.63 118.20 
25. 17 7.04 694.71 2.87 125.28 
26.35 7.12 575.17 1.44 133.61 
24.08 5.02 681 .42 1.31 129.13 
22.88 7.14 646.75 2.67 132.07 

" 27.41 1.36 769.95 2.23 97.52 
28.22 7.99 741.36 0.43' 93.85 
43.oa 10.86 779.07 3.75 91.33 = 
46.88 5.38 779.94 3.79 100.35 
'28.65 5.9.7 811.61 1.10 86.71 

~ 41.Q8 6.56 785.02 3:21 83.07 
25:74 

. .. 
12.95 591.42 1.12 91.73 

20.30 8.76 704.16 5.61 102.22 
26.33 9.50 744.18 6.27 95.09 
44.68 4.97 743.33 0.67 98.72 
40.68 4.11 676. 18 1.59 97.12 
26.59 4.77 842.26 5.36 97.96 
26.85 4.38 708.38 5.52 98.59 
33.19 14.45 824.43 1.71 100.68 
28.42 5.72 645.12 1.85 122.96 
27.99 8.79 617.04 3.97. 105.33' 
4a.32 4.91 655.88 1.55 100.26 

'21.93 11.10 '" 825.46 2.65 1;' .89.28 
23.82 8.64 860.66 

-, 
1.11 191.27 

24.72 3.63 702.18 
-., 

2.28: 112.03 
20.67 ~.10.07 716.70 " 2.66' 91.65 
31.26 7.09. 793.78 5.03 99:18 

%CV 

3.00 
2.67 

4.79 
6.91 
0.53 

2.78 
8.73 
4.64 

2.60 
4. 18 
3.87 

1.59 
3.38 
4.06 

3.65 
10.40 
1.59 

2.50 
3.34 
4.41 
5.70 
4.93 
3.67 
1.77 

2.65 
4.36 

7.78 
4.73 

2.00 

2.32 
3.82 
1.71 
2.00 
4.79 
·""'' 4.42 

Ciudad L"nívcr;;iraria, Delegación Coyoacán, CP 045 l O Mcxico D.F .. México 
Tel. (55) 56 22 42 83 Ext. 1 :?9 email: tinn.:h;;, l!c9.!ogi,u11~<11n.mx fmrchúi)hotl})aiLc_o_!!! 

Cu 
mg/Kg %CV 

9.00 
132.78 3.20 
142.15 0.93 
190.67 4.79 
206.12 2.62 
304.22 2.51 
141.46 2.99 
111,03 7.02 .. 

:, 

92.91 1.69. 
77.72 3.69 
147.47 2.01 
153.22 4.33 
124.52 3.24 
100.82 5.46 
134.07. 1.69 
151.75 2.49 
153.37 2.20 
207.07 1.07 
159.69 1.60 
229.27 4.98 
117.13 2.85 
125.53 0.93 
122.27 0.84 
158.67 1.64 
184.97 3.54 
222.76 2.47 
119.76 2.32 
96.09 4.37 
93.69 3.78 
167.31 3.78 
203.92 1.92 
105.68 4.35 
83.09 2.14 

83.57 5.43 
76.85 2.70 
112,82 6.02 
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ID Campo 

LD 
T3-RB (5cml 

T3-RB (25cm} 

T3-RB (50cm) 

T3-RB (100cm) 

T3-RB (150cm) 

T3-RC {0-5cml 
T3-RC (25cml 

T3-RC (50cml 

T3-RC (100cml 
T3-RD (5cm} 

T3-RD (25cm) 

T3-RD (50cm) 

T3-RD (100cm) 

T4-A (0-5cm} 

T4-A (25cm) 

T4-A(50cml 

T4·A (100cml 
T4-A (150cm) 
T4-A ;{200cml · 

T4·A {250cm) 

T4-LB (0-Scml 

T4-LB (25cm) 

T4-LB (50cm) 

T4-LB (50-100cm) 

T4-LB (100-150cm) 

T4-LB (150-200cml 

T4-LB (200-300cml 

T4-LB (340cml 

T4-RB (0-5cm) 

T4-RB (10-30cml 

T4-RB (50cml 
T4-RB (100cm) 

T4-RB (150cml 

T 4-RB (200cnÜ 
T4-RB (250-270cml 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Fe Mn Pb 

'º %CV mg/Kg %CV mg/Kg %CV 
0.10 40.00 6.00 
2.45 0.35 685.58 1.32 66.28 3.35 
3. 11 0.19 890.67 1.18 102.55 2.31 
3.58 0.07 1410.79 2.26 98.21 4.22 
3.01 0.29 1187.70 1.92 96.49 3.01 
3.27 0.41 1322.91 0.35 87.65 0.39 
3.16 0.21 1141.31 2.25 88.78 3.15 
2.98 0.23 1061.95 1.74 80.52 0.42 
2.96 0.29 1251.50 1.24 71.51 1.47 
2.66 0.21 1233.00 0.82 82.72 0.81 
3.05 0.05 1103.13 2.72 85.70 1.50 
3.06 0.14 1327.68 3.31 101.55 2.44 
3.13 0.04 1465.12 1.91 82.02 2.79 
2.98 0.39 1271.20 0.33 84.28 3.05 
2.57 0.10 860.65 2.11 74.10 3.35 
2.97 0.16 973.51 2.22 98.09 3.87 
3.18 0.22 904.04 3.39 81.16 5.23. 
3.72 0.47 1359.45 0.62 97.12 1.78 
2.40 0.15 785.26 Ú1 67.81 3.49 
3.46 0.84 1028.52 3.22 83.71 3.65 
2,86 0.17 1164.32 0.94 73.95 2.70 
2.64 0.34 907.04 1.96 100.74 3.27 
2.70 0.28 704.24 4.50 61.27 1.60 
3.34 0.25 691 .94 3.92 90.74 4.14 
2.77 0.49 795.93 4.99 76.81 1.94 
2.46 0.41 1219.32 0.36 51.26 3.26 
2.77 0.76 1383.37 1.63 75.51 1.95 
3.28 0.42 1455.46 2.88 89.62 4.86 
3.07 0.19 1389.15 3.36 81.70 4.52 
3.24 0.47 1352.05 1.78 88.60 0.33 
3.23 0.49 802.28 2.04 81.83 321 
2.20 0.24 1105.06 4.60 67.63 3.01 
3.16 0.24 967.10 1.58 64.08 4.68 
2.68 0.44 971.03 1.15 73.63 5.27 
2.61 0.30 849.51 3.35 80.37 4.09 
3.86 0.31 1717.79 1.54 107.19 1.74 

Ciuda<l Cnivcrsitaria. Oeh:gación Coyoacán. cr 0451 O México D.f .. México 
Tel. (55) 56 22 42 83 Ext. 129 cmail: ful.rd!(ch.m>logia.lu~atn.!!~ .!i:nIT!lli:i)101mail.,om 

Zn 

mg/Kg %CV 

7.00 
143.16 2.48 
158.48 0.59 
175.03 1.73 
170.09 0.92 
200.81 0.45 
195.01 2.48 
173.08 2.03 
151.05 5.26 
140.93 3.19 
195.07 2.71 
224.48 0.98 
187.68 1.16 

195.30 1.89 

159.84 1.84 
160.60 1.55 
147.83 0.39 
177.35 3.38 
165.54 2.34 
195.78 3.32 
200.29 2.71 
157.08 0.15 

138.93 3.31 
138.82 1.80 
160.94 2.90 
160.40 4.23 
230.75 2.44 

179.4 7 3.16 
183.07 3.70 

205.52 2.06 
154.96 2.66 
164.88 1.17 
163.12 3.82 
150.37 1.08 
135.63 4.34 
172.05 1.80 
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.... 

. ,¡campo 
LDli.··~ 

T5-A (0-5cm) 
T5-Al25cm) 
T5-Al50cm} 
T5-A (100cm) 

T5-A (150cm) 
T5-A (200cm) 
T5-A (250cm) 
T5"LB (0:Sernf 

11JS,r.a,ris'crñ1 
T5-LB (58cm) 

T5!.l:'.EJ1(1 OOem 
T5-LB (150cm í1~ 
T5-1JHlOO<lfi 
T5-LC I0-5cml 
T5-LC 125cm) 
TS-LC (50cm) 

TS..LD l0-5cml. -
Is.tQ::(25cm) 
T5lÜJf150cm) 
T5-LE (0-5cm} 
T5-LE (25cm) 

T5-LE /SOcml 
J5~RB m-5cm) 
T5-RB (26<:ml 
T~RIÜS<Jcml 

,,. 

l'~B'Í1®am) 
ts~Ra;,1so&ni: ti 

fii:REH2füicmi 
T5-RC /0-Scm) 

TS-RC (25cm) 
T5-RC 150cm} 
T5~ D tlJ.5cJilli 
T5~R~;fascin~i· ) 
rs~Ro:rsocini ·" 

't. 

,' .,. 

. 

.•. 

~ 
.... 

... ,. 

r-

~ 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

As Ba Cr 
mg/Kg o/óCV mg/Kg %CV mgJKg 

5.00 30.00 10.00 
27.24 4.97 481.39 3.42 183.83 
46.69 4.38 548.93 16.39 153.68 
32.74 1.50 630.84 2.71 149.09 
34.61 7.98 604.05 2.63 159.41 
23.75 2.38 665.98 1.07 155.57 
40.88 0.52 299.25 2.24 167.63 
29.58 6.64 423.31 0.41 164.20 
29.15 1.03 686.96 0:95 162.32 
36.05 3.71 558:97 3.92 176.32 
39.99 3.99 443.10 1.18 169.17 
75.n 2.66 588.97 0.81 147.19 

~ 

27:16 3.45 · 455.13 1.97 156.39 
• 23.89 14.:11 503.42 4:17 143.51 
25.92 5.95 383.70 10.42 137.14 
26.07 9.96 396.90 4.66 125.19 
24.41 13.18 579.24 4.35 109.28 
24.01 7.00 319.86 9;19 126.15 , 

'"" 
-~ 22.30 12;:,9 312.95 2.47 134.67 

27.46 H2 409.59 7.19 118.92 
26.52 10.28 365.78 4.91 141.35 
26.02 13.91 392.53 1.25 127.15 
27.01 0.87 317.46 8.43 128.00 
43.63 3.39 531.96 3:01 133.52 
35.28 5.12 542.34 2.63 161.59· 
39.82 5.10 795.81 6.05, 133.67 
26.52 3:5B 617.39 1.12: .. 163.00 

~ 

30.15 1.51 581.39 1.00 17474 
, 25.62 6.81 557.82 1:14 168.69 

26.89 3.75 575.93 1.53 133.28 
26.81 8.33 703.50 4.73 131.31 
23.63 4.02 385.54 2.56 148.65 
25.94 . ,. 1.04 309:o1 • 3.78 120.90 . .. . . 

21.22 12.40 352.651 2.58 133.07 
20.591 . 5.05 532:45 1.29 138.84 

%CV 

1.28 
3.24 
4.22 

3.81 
0.69 
1.60 

2.07 
1.65 
1.94 

1.08 
6.40 
1.75 
4.80 
3.55 

1.38 
1.47 
0.87 

5.96 
1.69 
2.49 
2.27 

3.40 
2.97 

3.95 
2:87 
1.82 

5.27 
3.59 
0.75 

1.75 
1.54 

3.00 
1.76 

1.51 

Ciudad l;niversitaria, Delegación Coyoacán, CP 045 l O México D.F., M6xico 
Tel. (55) 56 22 42 83 Ext. 129 cmail: Jinn;h(á~g.:ologü1.L1J\:1n1.!ux fn1rch(l1;.ho1maiL_c().!)! 

Cu 
mg/Kg %CV 

9.00 .. 

96.66 3.83 
125.40 6.19 
119.08 1.14 
131.55 1.04 
132.42 2.84 
180.92 1.38 
218.23 1.99 
112.7.1 4.28 
212.99 0.61 
252.44 2.62 
243.94 2.45 
557:79 1.03 
115.43 5.62 
165.85 1.52 

138.56 1.58 
121.39 3.84 
143.19 0.90; 

136.68 3.17 
141.26 1.81'. 
144.00 1.20 
154.08 3.48 
144.03 1.97 
140:29 2.44 
148.07 1.66 
151.97' 4.17 
139.34 1.74 
75.13 5.55 
ss:ss 4,51 
110.58 2.86 
118.46 2.14 
90.83 2.48 
139.89 3.22 
145.98 2.92 
118.33 1.31 
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• 
ID Campo 

LD 
TS·A (0-5cm} 
T5-A (25cm) 

T5-A (50cm) 

T5-A(100cml 
TS-A 1150cml 
T5-A (200cm) 

T5-A (250cm) 
T5-LB (Q.-5cml 
T5-LB'(25cm) 
T5-lElCS0cn,) 
T5-LB (100cm) 
T5-LB 1150cm) 
T5-LB (200cm) 

T5-LC (0-5cml 
TS-LC (25cm) 
T5-LC (50cm) 

T5-LD I0-5cml 

T5-l0 (25cm t 
T5~Ü:Íl50cml 
TS-LE (0-Scml 
T5-LE (25cm) 

TS-LE (50cm) 
TS-RB {0-5cm) 
T5-RB 125cm) 
T5-RB {50cm) 

T5-RBJ1 OOcml 
Ts-RB ,1 soém1 
iS•RB f200cm) 
T5-RC I0-5cml 
TS·RC (25cml 
T5-RC (50cm) 

T5-RD /0-5cml 
T5-RD (25cm) 

T5~Rt:>"lsocml 

% 

0.10 
2.16 
3.18 
2.41 
2.11 

1.82 
3.37 

2.44 
2.42 
3.01 

3.08 
3.45 
3.19 
2.82 
3.68 

3.48 
3.41 
3.53 

3.41 

3.69 
3.42 
3.71 
3.68 

3.08 

2.99 
2.83 
2.28 
2,73 

2.17 

2.74 
3.33 
2.84 

3.59 
3.37 

3.19 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Fe Mn Pb 
%CV mg/Kg %CV mg/Kg %CV 

40.00 6.00 
0.41 534.00 3.00 56.93 0.31 
0.83 833.90 4.79 89.79 2.82 
0.26 575.25 2.52 70.04 2.26 
0.15 557.31 0.50 67.09 2.74 
0.69 600.32 3.12 67.89 1.17 
0.18 1075.81 1.11 87.83 4.11 
0.42 879.12 1.79 68.48 1.19 
0:61 834.06 0.46 61.89 3.06 
0.06 784.45 3.47 79.25 1.43 
o:58 662.13 1.21 73.25 3.26 
0.21 934.42 3.83 87.76 2.10 
0.59 1260.73 1.23 86.46 2.29 
0.42 1205.84 1.41 77.07 5.36 
0.11 1410.04 1.53 101 .13 1.84 
0.48 1302.06 1.04 92.81 1.25 
0.43 1149.59 1.31 76.86 1.16 
0.53 1381.35 0.50 96.71 0.26 
0.65 1294.44 1.90 95.21 4.92 
0.69 1406.83 1.00 97.70 2.84 
0.08 1313.58 1.84 96.01 2.98 
0.34 1396.27 1.62 103.03 4.63 
0.19 1322.69 2.36 100.37 1.05 
0.31 808.54 1.33 88.86 1.87 
0.43 993.52 0.30 105.70 0.62 
0.13 1129.96 1.00 127.58 2.36 
0.55 1049.23 2.27 71.68 2.98 
0.19 1176.71 2.98 83.26 1.36 
0.57 869.78 2.44 69.42 0.88 
0.80 979.07 0.09 79.81 1.37 
0.49 1282.56 2.34 85.82 1.52 
0.16 961.32 2.69 78.45 3.60 
0.17 1266.86 1.01 91.20 2.20 
0.28 1236.22 0.98 94.30 3.59 
0.26 1117.72 4:60 85.68 2.61 

Ciudad Universitaria. Delegación Coyoacán. CP 0451 O México D.F .. :vléxic<> 

mg/Kg 

7.00 
127.85 

138.96 
124.07 
126.44 
141.64 
168.14 

183.30 

136.20 
146.30 
142.82 
141.35 
361.14 
200.04 
257.26 

224.06 
198.14 

246.79 
244.29 
256.44 
238.24 

262.69 
255.83 
146.73 

144.21 
143.56 
175.86 
143.97 
155.31 

148.30 
148.70 
135.90 
240.19 
235.67 

186.22 

Tel. (55) 56 22 42 83 Ext. 129 email; tiim:h(ii1~cok,l!i;!,11nam.mx fmrch¡iútJ9.tma!l.com 

Zn 
%CV 

3.51 
4.65 

1.79 
0.77 

2.30 
2.92 

3.00 
0.74 
0.60 
2.02 
0.88 
1.47 

1.18 
2.11 

3.10 
1.40 

1.73 
1.42 

" 
1.79 
1.87 
2.10 

1.20 

2.24 
2.50 
o:64 
0.64 

1.33 
2.76 

1.32 
3.62 
2.60 

0.67 
1.74 

1.61 
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ID Campo 

LD 
T5·RE (0-5cml 
T5-RE (25cm) 
T5·RE (50cm] 
T6-A (0-5cm\' 1 
T6-A (25.cml ~ 
T6-A {50cm) 
T6-A (100cm} 

T6-A (.150cml 
T6-A (200cm} 

T6·LB (0-5cml 
T6-LB {25cm) 
T6-LB (50cm) 
T6-LB (100cm) 
T6-LB (150cm) 

T6-LB (200cm) 
T6-LB {250cm) 
T6-RB (5cm) 
T6·RB (25cm) 
T6-RB (50cm} 

rn~RB (100cm} 

T6-RB .l 150cml 
T6-REU2.00.cml : 
T7-A (0·5cml 
T7-A (25cm) 
T7-A (50cm) 
T7-A (100cm} 

T7-A(150cml 
T7-A (200cm) 

T7-A (250cm} 

T7-LB (0-5cmJ 
T7 -1:.e c2scrñr 
T7-LB (50cm) · 

T7-LB (100cm) 
T7·LB (150cm) 
T7-LB (200cm} 

,~ 
" 

.. 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

As ea Cr 
mg/Kg %CV mg/Kg %CV mg/Kg 

5.00 30.00 10.00 
24.14 9.31 251.32 9.06 132.02 
23.44 6.79 334.83 2.19 142.16 
23.55 8.90 597.95 4.23 123.00 
30.52 7.64 855.67 6.11 146.07 
41.82 10.28 809.98 4.28 193.73 
37.89 2.38 933.80 0.69 218.58 
21.87 1.17 464.56 1.40 724.68 
25.66 6.15 532.35 3.30 141.21 
22.51 2.48 684.66 0.51 104.26 
26.39 7.42 644.14 1.34 109.24 
24.19 8.43 697.80 5.26 110.80 
22.16 10.72 650.59 2.91 99.43 
23.75 3.79 631.39 3.94 101.57 
22.96 5.37 787.77 2.25 96.95 
28.88 6.04 762.89 1.95 89.68 
26.96 9.07 605.00 1.73 105.89 
24.14 7.03 739.78 1.89 113.48 
38.86 1.44 719.68 2.00 125.13 
38.70 4.74 776.46 1.66 114.41 
37.85 6;60 345.89 3.37 129.81 
25.88 8.98 316.62 3.26 139.92 
26.55 4.34 385.43 1.87 125.55 
36.32 3.50 703.64 3.80 143.05 
51.88 6.13 740.50 7.21 168.80 
21.44 4.53 851.91 2.91 142.93 
26.97 3.16 791.40 1.71 263.71 
38.74 5.34 634.78 3.21 607.41 
26.64 3.56 598.86 3.53 1076.15 
26.69 7.12 526.01 6.85 585.94 
22.20 8.09 889.53 0.17 249.17 
33.76 7,30 608.30 1.92 190.20 
39.84 6.01 380.39 6.64 151.91 
35.48 5.77 674.47 3.65 120.36 
33.06 13.82 717.61 3.00 101.39 
29.23 5.80 564.72 2.89 150.89 

%CV 

3.49 
4.41 
5.24 

1.61 

2.84 
2.50 
0.26 
2.80 
1.45 
3.31 

2.73 
4.59 
4.86 
2.43 
1.56 

1.23 
1.77 
4.40 

0.47 
3.34 
3.75 

6.33 
4.03 

0.25 
2.18 

0.25 

1.01 
1.50 

1.19 
1.65 
3.20 
1.77 
3.12 
1.66 
1.22 

Ciudad Cniv~rsitaria. üclcgaciún Coyom;ítn, CP 045 IO México D.F., México 
Tel. (55) 56 22 42 83 Ext. 129 cmail: 1inl'\:h'<1~l!<;olt,gia~inain.mx fmr_ch(ci.hotmail.com 

Cu 
mgfKg o/o CV 

9.00 
147.21 2.29 
145.91 4.51 
132.53 3.52 
101.81 6.05 
105.46 4.27 
94.68 2.02 
98.54 0.86 
102.72 4.69 
101.24 1.14 
181.83 5.53 
133.98 2.41 
81.33 4.52 
100.60 3.33 
83.24 1.30 

85.70 2.33 
133.98 2.03 
122.63 4.92 
145.95 2.83 
118.29 6.15 
378.78 2.18 
108.09 2.11 
108.69 1.22 
97.29 1.05 
97.59 2.52 
98.75 5.84 
104.40 2.80 
106.49 5.80 
96.04 1.28 
95.95 3.43 
98.66 4.75 
101.53 3.17 
93.52 3.05 
100.49 1.71 
93.15 0.55 
111.38 1.17 

17 



ID Campo 

LO 
T5-RE (0-5cm) 
T5-RE (25cm) 

TS-RE (50cm) 

T6·A {0.Scm 1 • 
T6-A(25cm) 
T6-A (5Dan) 
T6-A (100cm) 

TS.A (150cm) 
T6-A (200éin} 
T6-LB (0-Scm) 
T6-L8 {25cm) 
T6-LB (50cm) 

T6-LB (100cm) 
T6-LB (150cm) 
T6-LB (200cm) 
T6-LB (250cm) 

T6-RB (5cm) 

T6-RB {25cm) 

T6-R8 (50cm) 
T6-RB (100cm) 

T6-RB (150cm) 
T6-RB (200cm) 

T7-A (0-5cm} 
T7-A (25cm) 

T7-A (50cm) 
T7-A (100cm) 

T7-A(150cm) 
T7-A (200cm) 
T7-A (250cm) 

T7-LB (0-5anl 
T7-LB (25cm) 
T7-LB (50cm) 

T7-LB (100cm) 
T7-LB (150cm) 
T7-LB (200cm) 

% 

0.10 
3.60 
3.39 
3.42 

3.16 
3.36 
2.91 

3.06 
3.35 
2.72 
3.37 
3.00 
2.47 
3.03 
2.98 

2.54 
3.54 

2.58 
3.03 
2.63 

3.73 
3.15 

3.32 
3.12 

3.37 
2.97 
2.55 
3.37 
3.18 

3.73 
2.98 
3.36 
3.33 
3.41 
2.78 
3.59 

Laboratorio Nacional de Geoquímica y Mínerología 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Fe Mn Pb 
%CV mg/Kg %CV mg/Kg %CV 

40.00 6.00 
0.22 1405.00 0.66 98.48 1.60 
0.34 1266.48 1.11 90.88 2.57 
0.66 1222.77 0.72 83.06 3.64 

0.16 782.40 3.09: 66.80 6.67 
0.31 858.46 3.36 72.14 3.79 
0.40 n5.59 2.58 71.77 1.66 

0.33 1383.33 1.21 74.20 1.96 

0.29 1269.95 2.94 86.90 3.30 
0.59 1045.29 2.75 73.53 3.57 

0.17 1021.13 2.18 80.57 2.01 

0.24 1146.92 1.16 67.75 1.94 

0.60 821.52 4.35 66.00 2.73 
0.11 1123.47 0.89 78.25 2.98 

0.62 1228.76 3.76 67.81 3.16 

0.58 91 8.49 1.83 65.92 1.61 

0.73 1294.94 2.74 96.49 3.54 

0.24 811.00 0.70 64.44 4.00 

0.21 1005.41 2.89 68.26 2.79 

0.35 601.50 3.64 65.39 2.84 

0.40 1207.00 2.30 89.48 2.63 

0.29 1154.66 1.54 82.03 3.97 

0.35 1198.52 1.33 87.25 1.41 

0.48 962.71 2.57 75.26 0.68 

0.44 1051 .11 3.53 79.32 5.30 

0.46 917.67 2.54 69.54 1.08 
0.20 1369.32 1.27 68.67 0.68 

0.65 1048.95 1.31 73.26 4.03 

0.25 1366.14 1.90 79.78 2.80 

0.30 1612.20 2.20 100.89 2.19 

0.19 973.76 2.47 58.34 3.64 

0.12 1293.58 0.63 84.00 3.06 
0.23 1069.88 2.99 92.43 1.78 

0.65 1040.95 1.24 76.52 3.86 

0.39 811.35 2.00 63.46 4.48 

0.31 1422.33 2.02 105.69 1.51 

Ciudad l :niversitaria. Delegación Coyoacán, CP 0451 O México L>.F •. ~ éxico 

mg/Kg 

7.00 
267.91 
229.43 
213.61 
149.42 

132.94 
142.10 

434.32 
228.22 
161.03 
150.30 
139.49 

135.09 
154.78 
130.53 
141.51 

223.09 
141.47 
120.51 

126.15 
255.54 
208.81 

216.13 
145.97 

164.60 
126.79 
147.00 
213.03 
218.80 

298.08 

139.74 
226.33 
224.22 
168.77 
141.07 
260.73 

Tel. (5~} 56 22 42 !I~ F.:><t. 129 cnw.il : thm:11;,;.~<!l>l,,gia.utt<inu.~J! fmrch(~~hotmail.coni 

Zn 

%CV 

1.41 
2.14 

2.22 
0.45 

4.07 
1.90 

0.69 
3.16 
1.60 
1.21 
2.09 

2.24 
3.05 
2.95 

4.58 
1.78 
1.49 

1.42 

2.37 
0.54 
1.36 

1.50 
1.38 

1.67 
2.51 
0.70 
1.30 

0.59 
1.89 

2.28 
3.66 
0.17 

1.13 
2.50 
0.38 

18 



D U
. 

.. 
. 

. 

"" ·"· 

ID Campo 
.. °'"· [;0 

17-LC (0-5cm) 
T7-LC (25cm) 
T7-LC (50cm) 

T7 -LO to-5ei:ií\1 .... *' 
T7W t2ScmT' 
IZ'.tti1!0cni). ~-+ ., 
T7-RB (0-5cm) 
T7-RB (25cm) 
T7-RB (50cm) 
T7-RB (100cm) 
T7-RB (1 50cm) 

T7 -RB 1200cnil 
J:7.~c,~s~r · :/. 

T7-Rc,its~: l .. 
r.f.RC (50cm) ¡¡¡. 

T7 -RO (0-Scm) 
T7-RD (25cm} 
T7-RD (50cm) 

T7~E fó-Scm) .., 
T7-RE f25om)!i • " .. 

lit-RE (50cm) ~ ~ "JAI!'!. 

T8-A/0-5cml 
T8-Af25cml 
T8-A(50cml 
T8·Af100-120cml 
TS~B{0-5cml 

.. . 
T8-LBf25cm\' 
ra~üiisocrñ} 

R' .ere ~ IS-LB 80cm) , :¡id¡i .' 

T8-LCí0-5cm} 
T8-LC(90cm) 

,. 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

As Ba Cr 
mg/Kg %CV m,g/Kg %CV mg/Kg 

5.00 30.00 10.00 
18.60 6.48 702.29 2.82 128.09 
20.10 3.49 821.65 2.02 95.68 
18.97 14.16 735.58 0.59 118.77 
J&.1.2 3.72: 766.96 

.. 
1.27 109.79 .. " 

;22'.35 8.05 670.96 3.12 136.87 : 
20.33 14.72 ,839.97 2.08 97.08 
51.13 4.91 837.90 1.11 172.41 
58.38 4.32 720.44 1.03 144.24 
52.19 6.26 856.71 2.08 171.15 
25.96 3.33 674.28 2.94 282.29 
42.97 4.26 597.29 2.04 137.56 
30.35 1.71 624.51 0.84 152.55 
34.98 8.48 644.76 3.47 1 103.91 
21.23 2.29 549.20 :3,90 · 105.69 
" . 
22.06 6.75 570.58 •~ 2.70 105.30 
29.63 11.85 641.60 3.84 116.36 
37.86 10.28 528.61 2.47 116.39 
37.65 5.68 692.70 5.13 103.45 
34.41 /l.98 · 710.06 5.81 165.04 

~ ~ 

28,76 8.92 706.15 1.90 101.08 .. 
3].91 5.56 638.42 4.02 123.54 
36.73 10.14 706.03 2.57 100.80 
31.60 3.97 693.66 3.67 97.10 
39.38 2.91 383.87 2.14 91.46 
29.61 6.53 569.63 3.38 96.26 
45,97 2.92 856.97 0.98 114.24 
33.67 5.69. 077.60 4.06 96.65' 
30.13 2.40 501.26 . 1.97 141.76 ia 

28.51 12.56 767.32 1.-03 135.19 
41.89 4.72 608.76 3.57 102.75 
23.32 7.88 434.90 2.98 111.37 

%CV 

0.87 
2.53 

1.05 
3.a-s 
5.11 · 

2:01 
1.83 
1.73 
3.03 

2.27 
0.67 

2.27 
2.01 
0.20 

4.85 
2.99 
2.59 
1.28 
2.44 

2.50 
0.89 
4.15 
4.23 

3.16 
0.99 
4.88 

1.71 
5:08 

0.73 
3.25 
6.31 

Ciudad Universitaria, Delegación Coyoacán, CP 045 l O México D.F., México 

Cu 
mg/Kg 

9.00 
99.73 
96.21 
105.77 

111f2if 
~ 

f'; ·°"' ~ 02.93 

100.97 1,. 

107.22 

91.62 
102.73 

106.62 
96.65 

100.95 
95.93 

111.63 
121.01 
93.09 
97.12 
94.67 

96.35 
91.50 . 

, 

99.64 
207.14 
230.38 

227.59 
276.73 

226.93 
e-.: 

230.91 
134.26 

80.08 
675.27 
85.76 

Tel. (55) 56 22 42 83 Ext. 129 cmail: fmrch(ti,g~olo1ú11.wum1.n~.'!. fmrch@hotmail.com 

%CV 

3.03 
5.72 
1.57 

~ 

2.35 
ce 

0.85, 
-,. 
1,59 

1.08 
6.47 
1.74 

7.18 
2.45 
4.40 

3.67 
2.09 

3.20.. 
2.69 

3.30 
7.94 

7,37 
3.53 

7:73 
1.43 

1.08 
2.54 
2.27 

1.14 
2.36 

.. 

3.81 

2.27 
0.79 

4.05 

19 



lo1l"' .. 

IDC@mpo 
,,,,., 

LD 
T7-LC (0-5cm) 
T7-LC (25cm) 

T7-LC 50cml 
T7-Lb ro;~1ní . .'.,/i' ... , l.: 
FT-LD, 25crn~f· 

4.<. -~ ·, ' 

'n-LD ISÜérnl , 
,"' ,,. 

'L 

T7-RB rn-scml 
T7-RB (25cm) 
T7-RB (50cm) 
T7-RB (100cm) 
T7-RB (150cm) 

T7-RB (200cm) 
17-RC'(O-Scm) ~ 

1'1:f.f • -RC (25cm) '" 
T7 -JRG' Cóó'crM ,. .. 
T7·RD 10-Scml 
T7-RO (25cm) 
T7-RD (50cm) 

ñ:4it7ó~sé;~ .· 
.. 

":T7-RÉ f-25cm:l . ;'., ·· .· ·. !l 

T7 -RE.l50cm) 

T8-AI0-5cml 
T8-Af25cml 

T8·A<50cml 
T8-A(100-120cml 
T84.B{0-5cm) 
T8-LB(2Scm) 
T8-tsisocñit ., 

T8-LBtaOG1nl ..¡ 

T8-LC(0-5cm) 
T8-LCC90cml 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Fe Mn Pb 
% %CV mg/Kg %CV mg/Kg %CV 

0.10 40.00 6.00 
3.03 0.53 878.01 2.80 56.86 1.04 
2.72 0.12 963.92 4.96 55.82 3.06 
3.02 0.09 1005.17 2.91 69.51 3.55 
.3.32 0,34 , . . 1274.37 2.59, 63.82 4.68 
,,2.75 0.59 973.89 2.83 63.85 3.66 
3.24 0.70 942.82 1.23 54.85 3.34 
4.47 0.42 1138.40 0.48 93.77 7.41 
3.41 0.01 1013.50 3.86 115.69 1.36 
4.88 0.36 1452.21 4.47 91.36 1.00 
3.39 0.41 1048.87 3.63 79.29 2.36 
3.20 0.17 981.28 5.10 82.70 2.19 
3.48 0.61 1403.18 1.19 100.20 0.98 

.··3:26 0.58 1010.64 1.84 75.90 2.30 
3.36 0.19 1128.03 1.68 ,,. 66.20 5.96 
3.30 0.32 . 982.15 2.96 68.18 0.43, 
2.89 0.30 860.44 4.42 76.53 2.11 
3.06 0.40 851.13 4.49 85.99 3.43 
3.15 0.67 821.20 2.35 100.89 3.32 

" 

2'.95 D.40 860.92 1.70 . 84.29 5.01 
2.85 0.19 786.77 o:56' 74.82 5.25 
3.00 0.24 935.04 1.47 106.17 3.29 
2.83 0.28 706.78 3.32 67.59 5.80 
2.38 0.11 752.74 0.84 69.06 3.24 
2.56 0.30 683.46 0.68 70.92 2.74 
2.91 0.65 773.41 2.33 63.53 3.99 
3.81 0.21' J065.67 2.41 84.05 2.94 

' ~ 

2.94 0.43 962.27 1.78 88:55 1.36 
Í86 0.38 '·" 866,93 1.01. 79.51 2.95 

. 3.13 0.28 871.46 3.02 60.02 4.61 
3.94 0.59 727.31 4.79 72.05 1.84 
3.11 0.33 847.84 1.37 54.89 3.83 

Ciudad Universitaria, Delegación Coyoacán, CP 0451 O México D.F., México 

mg/Kg 

7.00 
129.45 
136.26 
149.02 
128.99 

1l44.tl .. 
'113.0.1 
170.71 
149.43 
171.29 
197.27 
173.68 

246.18 
131.84 

169.29 

162.58 
137.62 

151.42 
137.64 

141.14 
132.00 

157.07 
143.06 
134.99 
164.38 
136.52 
156.29 
154.30 

148.65 

128.39 
196.29 
130.37 

Tel. (55) 56 22 42 83 Ext. 129 email: finrL·h(ii,geologi!,u1u1111.111x fmrch@hotmail.com 

Zn 
%CV 

4.94 
3.15 

0.92 
3.82 
1.&2 ~ 

,ioa 
2.85 
2.18 
2.49 

0.69 
1.88 
2.82 
0.35 
4.41 

2.32 

1.32 
2.78 

2.28 
3.28 
1.35 
1.32 
3.76 
5.14 

2.66 
2.21 

4.90 

1.65 
3.83 
5.28 
1.83 
1.98 
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. ij¡' 

1 .. ~· 
ID Campo 

Lo./: {" ,;; 
T9-A I0-5cm} 
T9-A (5-25cml 
T9-A (25-50cm) 
T9-A (50-100cm) 

T9-A (100-150cm} 
T9-A (150-170cml 
T9-A (170-200cm) 
T9-A (+200cml 

.·~ (i ~· 
~LB Q.:5cm) 

T9-LB í&-25enÚ 
'f9,LB (~200ern) 
TII-LB l25-50c;m) 
T9-L'B (50-100cml 
~i'!';te· ,roo-1socnií 
re-LaJ1so-2oocm\ ·· 
T9-RB (0-5cm) 

T9-RB /5-25cm) 
T9-RB (25-50cm) 

T9-RB /50-100cm) 
T9-RB (100-150cm) 

T9-RB (150·200cm) 
T9-RB (+200cm) 

ID Campo 

LO " 
T9-A (0-5cm) 
T9-A (5-25cm) 

T9-A (25-50cml 
T9-A (50-100cml 
T9-A (100-150cml 
T9-A (150-170cml 
T9-A (170-200cm) 
T9-A (+200cm) 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

As Ba Cr 
n,g/Kg o/oCV mg/Kg o/oCV mg/lCg o/oCV 

5.00 30.00 10.00 
35.31 7.92 749.28 1.80 130.49 3.19 
34.20 9.50 726.62 2.71 129.38 9.69 
33.05 8.11 773.60 3.01 114.82 4.11 
37.45 5.77 810.88 1.03 129.41 1.85 
31.31 4.77 459.41 2.34 137.98 2.83 
35.42 4.76 596.87 2.71 129.13 4.23 
27.28 5.07 784.78 1.98 146.66 2.33 
22.42 3.03 884.26 1.25 156.97 1.23 .,,, 
29.02 1.78 ¡ 763.50 Q.78 107.06 5.92 
-;:¡ 

.30:24 5.82 602.74 4.87 99.17 1.76 
29.84 7.16 , 721.39 3.33 142.23 4.21 
32.29 5.36 713.05 2.18. 

·ce 

114,23 5.43 
33.06 3:03. 588.06 5.13_8 1 ... 111.04 6.53 
32.86 3.72:i,, 704.20 0.88':; 1 106.54 4.35 
29i89 = 4:00 758.95 , .. 1.98 142.09 6.56 
41.74 10.42 705.20 1.18 157.29 2.98 
32.06 4.07 772.60 1.58 119.67 4.92 
32.51 5.12 763.53 1.40 114.01 6.50 
36.35 7.58 747.32 1.05 122.41 3.73 
34.11 1.45 856.27 3.64 114.85 5.06 
27.27 5.87 882.64 2.98 122.86 8.30 
26.40 2.82 802.24 2.39 128.09 0.77 

Fe Mn Pb 
% %CV mg/Kg o/o CV mg/Kg %CV 

~ -= 
0.10 40.00 6.00 
3.45 0.33 979.20 4.44 71.72 0.93 
2.64 0.32 826.71 1.24 68.87 3.29 
2.80 0.38 801.70 1.22 64.23 8.38 
2.62 0.30 745.61 3.98 57.18 6.01 
2.57 0.35 796.72 2.42 67.70 1.21 
2.73 0.15 839.87 4.27 63.57 4.04 
2.90 0.07 768.90 1.39 59.48 1.78 
2.76 0.28 1230.88 2.24 53.75 0.57 

Ciudad Universitaria, Delegación Coyoacán, CP 0451 O México D.I'., :vléxico 

mg/Kg 

9.00 
223.61 
210.44 

143.38 
116.32 

119.68 
133.03 

82.62 
66.87 

166.21 

130.33 
100.99 
144.65! 
159.28 
457.89 
451.10 
188.87 

204.80 
234.38 

169.29 
143.68 
67.67 

104.42 

Zn 
mg/Kg 

7.00 
156.81 
133.71 

134.88 
116.84 
125.06 
131.78 
110.99 

97.72 

Tel. (55) 56 22 42 83 Ext. 129 email: /inr('MJ5,gcoll,gia.u:iam.mx fmrch(a),hotinail.com 

Cu 
%CV 

2.68 
2.75 

2.30 
1.80 
4.47 
4.22 
12.10 

7.80 . 
2.22 
2.74 
1.10 
2.56 
2.27 
1.06 
1.9S 
4.57 
2.31 
3.99 

1.26 
1.66 
0.64 

6.40 

%CV 

1.11 
3.54 
3.27 

5.39 
1.35 
1.17 
2.98 
6.01 
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,.,, 

~ 
ID Campo 

--
lD _,_ 

T9-l8,C0-5cml "' 
TSS f.&-25cní) 

1 

i'~tJ~:t'E2ooemi 
l9-LB (25-50cml iUi 

' 
T9-LB (50-100cm):. 
T9-LBJ1Ó<I-15Dcml 
T9-lBl15o!'2ÓOcm) 
T9·RB /0-5cml 
T9-RB (5-25cm) 

T9-RB (25-50cml 
T9-RB !50-100cm) 

T9·RB l100-150cml 
T9·RB (150-200cm) 

T9-RB /+200cm) 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Fe Mn Pb 
% %CV mg/Kg %CV mg/Kg 

0.10 40.00 6.00 
3.41 - 0.32 932.61 2.13 68.85 

1 .. 2.9{.,. 0.06 726.70 1.48 59.92 

%CV 

3.71 
1.62 -Í __ , ,,, ___ 

1-';c·-.:3;02 0.67 803.97 0.32 55;80 3.56 
4.10 0.50 1202.18 1.15 78.59 2.24 

_ ..•. 
3_33: 0.11 1014.75 2.74 71.06 - .1.48 
3.02 0.19 897.77 1.50 69.88 0.64 

"· 2.76 0.06 954.88 2.:n 53.73 0.38 
6.21 0.56 1353.07 3.76 88.67 3.39 
2.51 0.45 705.13 1.84 63.41 3.38 
2.39 0.36 696.82 2.09 65.76 2.40 
2.53 0.61 871.12 4.03 60.27 1.31 
2.82 0.09 1621.01 0.20 74.04 1.46 
2.84 0.23 779.64 0.47 51.13 3.37 
2.51 0.28 682.97 2.65 62.50 0.43 

NA= No aplica <LOO= Debajo del límite de detección. 

CONTROL DE CALIDAD 

pHy CE: 

Zn 
mg/Kg %CV 

7.00 
153.86 3.7'5 
124.14 1.87 
126.30 2.40 

·,f 

--138.26, 2.7-S 
141.09 - - 1.25 
132:77 

~-

6.17 
.1iz:~"s~~. 

.,, -··--
2;30'1 

138.74 3.34 
131.89 1.54 
130.62 2.63 
142.86 0.17 
153.54 1.04 
101.92 2.05 
104.82 0.68 

Para la precisión de los análisis de pH se determinaron algunas mediciones por duplicado reportando un 
%DPR de las mediciones (menor al 10%). 

ll\í ,. lD·~mpÓ . ····~ • pH CE. I,• %DPRpH %DPRCE .. __ , ___ 

6.6 246 
TS-RE{SO) 6.65 263 0.75 6.68 

5.69 294 
TS-RB(lOO) 6.02 285 5.64 3.11 

8.15 52.8 
T7 LC (5) 8.16 50.8 0.12 3.86 

3.83 77.6 
Tl.1 A (>100) 3.91 82.3 5.88 2.07 

l!!!!!!!!!!!!!!!!!!!!!!!!l!!!!!!!!!!!!!!!!!!'!!!\!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!'!'!"!!!!"!!l"'!!!!!!!!! ·~ ··;, ~ffl~'..$;. ,.,,~ . ;~.~~~·-1~t~~~?.~~~~i-1':l. !!!!!!!!!!!!!!!!!!!!!!!! 

Ciudad Universitaria. Delegación Coyoacán, CP 0451 O México D.F., México 
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FRX: 

fl ~,;'nt1 
~ 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Para la precisión de los análisis de FRX las mediciones se determinaron por triplicado, el valor reportado es el 
promedio de las tres determinaciones reportando también el % del coeficiente de variación (CV) de las 
mediciones (menor al 20%). 

Para determinar la exactitud en FRX se utilizaron estándares certificados (TILL-4 y NIST-2710) como control 
analítico los cuales fueron analizados como muestra para determinar su concentración las concentraciones se 
encontraron entre el 80 y el 113% lo cual indica un buen desempeño del método de análisis. 

%Exactitud 
Estándares 

As Da Cu Cr Fe Mn Pb Zn 
TILL-4 96.10 99.53 96.15 108.7 83.37 84.07 103.7 NA 
NIST-2710 105.8 NA 108.23 NA 109.21 104.78 101.93 111.3 

Sin mas por al momento quedo a sus ordenes. 

Analista: 

--:¡# 
QFB. Fabiola Vega García M en 

at:"{o %")(.1 
l ...... 

Víctor Guilermo Montaño Jiménez 

Responsable tecnico: 

~ 
M en C Luis Geraa:: Jardines 

Ciudad Universitaria, Delegación Coyoacán, CP 04S 10 México D.F., México 
Tel. (SS) S6 22 42 83 Ext. 129 emaíl: fmrch,'.<i),geologia.un:uyi.mx fmrch(a1hotmail.com 
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Datos del solicitante: 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

INFORME DE RESULTADOS 

BACANUCHI 

Dr. Francisco Martín Romero correo electrónico: fmrch@geologia.unam.mx, fmrch@hotmail.com 

Dirección: Instituto de Geología, UNAM. Teléfono: 56224386 ext. 129 

Información de las muestras 

Fecha de recepción de muestras: 13 de julio del 2015 

Se recibieron 228 muestras en bolsas de plástico de 25X1 O cm, preservadas e identificadas adecuadamente, 

etiquetadas como B1 A LA B8 con diferentes profundidades y claves adjunta A, LB, LC, LE ,RB, RD, RC y RE 

de la zona Bacuachí. 

Información de los análisis 

En el laboratorio de Geoquímica Ambiental las muestras fueron homogeneizadas y tamizadas por malla Nº 10 

para su análisis de pH, Conductividad eléctrica y FRX. 

El pH se determino con un potenciómetro Hanna lnstruments, Hl-98185 y se siguió el método estandarizado 

9040 C de la US-EPA . 

Conductividad eléctrica (CE) determino con un conductimetro OAKTON Con 700. y se siguio el metodo APHA 

1992. Standard methods for the examination of water and wastewater. 

Fluorescencia de rayos X. El análisis se determino con un equipo de Fluorescencia de Rayos X, NITTON FXL 
950 de Thermo Scientific y se siguió el método EPA 6200. La determinación fue realizada por triplicado con 
un tiempo de medición de 90s en el modo de suelo y 31 sen el modo de mina para Fe. Los elementos 
cuantificados en cada determinación se reportan en mg/kg (ppm) para el modo de suelo y (%) para el modo 
de mina. 

· .. ~ ....... : .. : . ......... :"~ . ...:. ... , ...... ::..:::.:...:.·········'·' ..• • ..............•..... :, :. : .. : , . : :,;,.,.,;;.:,;::;: ,·< .~i..a•,.· > ·.·,,. ;, .... ~,.:;·. ; ............. , ... ,.,., •• ,,. ·,; .. . , .... . . 3i.il 

Ciudad Universitaria, Delegación Coyoacán, CI' 04510 México D.F., México 
Tel. (55) 56 22 42 83 Ext. 129 email: fmr(h(ill.geologia.unam.m~ fmrcp@]:lºt.tnC!_jJ.com 



Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoqufmfca Ambiental 

Listado de recepción de muestras: 

~ 
~ 

ID Campo coordenadas 
ID Campo coordenadas 

X y X y 
B1•A,Co-5c:m) 565688 3400681 B1-RB (0-5 cm) 565692 3400687 

B1-A125cn,) 565688 3400681 B1-RB (25 cm} 565692 3400687 

111-A {50cm>" 565688 3~681 81-RB (50 cm) 565692 3400687 
. " 

B1-A C100cml~ 565688 3400681 81-RB 1100 cm) 565692 3400687 

81-A (150cm) 565688 3400681 B1-RB (150 cm) 565692 3400687 

8 1-A (200cm) 565688 3400681 81-RB (200 cm) 565692 3400687 

B1-A 1250cm) 565688 3400681 B1-RB (250 cm) 565692 3400687 
1 B1.-A ítoocm1 ¡, .. 

565688 3400681 B1-RB (300 cm) 565692 3400687 

81-LB /0-5cm) 565676 3400682 81 -RB (350 cm) 565692 3400687 

91-LB (25cml 565676 3400682 B1-RC (0-Scm) 565697 3400683 
81-LB (50cml 565676 3400682 B1-RC (25 cm) 665697 3400683 

B1-LB (100cm) 565676 3400682 B1·RC 15.0 Ci'lll 565697 3400683 
81-LB (150cm) 565676 3400682 91-RD /0-5 cm) 565710 3400691 

81-LB (200cm) 565676 3400682 B1-RD (25 cm} 565710 3400691 

B1 -LB (250cm) 565676 3400682 81-RD (50 cm) 565710 3400691 

B1-LB (300cm) 565676 3400682 81-RE 10-5 cm) 565753 3400701 
81-LC IQ.5crnl .. 565680 3400673 8 1-RE,/25 'cm'\ 665753 3400701 .. .. 
81-t.'l:.(25cm) 565680 3400673 81-RE (50 cm) 565753 3400701 r ., _J 

B1~ C:l50ctnl 565680 3400673 82-A/0-5cm) 566472 3397612 
•, < 

81-l.C l100cml 565680 3400673 B2-A(25cm) 566472 3397612 

B1-LD ro-5cm) 565657 3400666 82-A(40-50cm, 566472 3397612 

B1-LD (25cm) 565657 3400666 82-A/50-100cm) 566472 3397612 

BHD (50cm) 565657 3400666 B2-A(150cm) 566472 3397612 

81-LD 180cm) 565657 3400666 B2-A(200cml 566472 3397612 

B 1-LE C0-5cr'n) 565618 3400663 B2-A(250cm) 566472 3397612 

B1-LE <25cml 565618 3400663 B2·A(270cm) 566472 3397612 

B'.1-LE lSOCml ,¡ 565618 3400663 B2-LB(O-Scm1 566458 3397596 
'" B1-LE l80cmV 565616 3400663 B2-L8l25cm) 566458' 3397,596 

Ciudad Universitaria, Delegación Coyoacán. CP 04S10 México D.F .• México 
Tel. (SS) S6 22 42 83 Ext. 129 email: fmrch@geologia.unam.mx fmrch@hotmail.com 
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ID Campo 
-,, 

B2-L8t50r.m1 

B2-i~r100cm1 . 
B2-LBl1S0cml'" 

:82-LB1~l 
82-LCíO-Scml 

B2-LC{25cm\ 

82-LCC50cml 

B2-LC(100cml 

B2-LC(150cm1 
7 

B2-RBto.5c:ml 

82-RÍ1i2Scrril -
,; .RRti' ... ,,,,,. B2- 50cm 

·, lf ,· e2,:.RB 1M,wo, 

82-R8(150rm\ 

B2-RB1200cm'I ,, 
B2-RBí250cml 

B2-RC(0-5cm\ 

B2-RCC25cm1 

82-RC(50cml 

B2-RCf1 OOcml 

B3-A l0-5cml 

B3-AC25cml 

93-~tAA~\ . 
= 

e~iA~,: ~ 

' .•. , .. ¡~·· ,, • B3-A.l200cm 

B3~liaoocm1 
B3-LB (0-5cm1 

B3-LB í5-25cm\ 

B3-LB {25-50cml 

63-LB (50-100cml 

83-LB (100-150cm) 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

coordenadas 
ID Campo coordenadas 

X y X y 
566458 3397596 83-LB 1150-200cml 567641 3395858 

566458 3397596 83-LB í200-250cm\ 567641 3395858 

566458 3397596 83-LB f250-300cm1 567641 3395858 

566458 3397596 83-LB 1>300cml 567641 3395858 

566436 3397596 B3-LC f0-5cml 567629 3395858 

566436 3397596 63-LC f25cm\ 567629 3395858 

566436 3397596 B3-LC f50an\ 567629 3395858 
566436 3397596 83-LD 10-5cm1 567618 3395849 

566436 3397596 B3-LD (25cm\ 567618 3395849 

566485 3397616 B3-LD (50cm\ 567618 3395849 ~. '.'" . 
566485 3397616 83-LE; (0~5crnl 567606 3395844 

566485 3397616 B3-LE l25cmi 567606 339.5844 

566485 3397616 83-LE 150cml 567606 3395844 
566485 3397616 B3-RB (0-5cm1 567656 3395867 

566485 3397616 B3-RB 125cm\ 567656 3395867 

566485 3397616 83-RB fSOcml 567656 3395867 

566506 3397619 83-RB 1100cm\ 567656 3395867 

566506 3397619 B3-RB 1200cm\ 567656 3395867 

566506 3397619 83-RB í300cm\ 567656 3395867 

566506 3397619 B3-RC <0-5cml 567658 3395870 
567647 3395869 B3-RC 125cm) 567658 3395870 

567647 3395869 B3-RC 150cm\• 567658 3395870 
" 

56764:7 
f!:~· . 1 

,3395869 ...... 83-RD 10-Scm\ 567614 3395871 
es: 

567647 3395869 83-RD í25cml 567614 3395871 

567647 3395869 B3-RD fSOcml 567614 3395871 

567647 3395869 B3-RE l0-5cml 567690 3395883 

567641 3395858 B3-RE f25cml 567690 3395883 

567641 3395858 B3.-RE f50cm1 567690 3395883 

567641 3395858 B4-Aí0-5cm1 570840 3391618 

567641 3395858 B4-A/25cml 570840 3391618 

567641 3395858 B4-A150cm\ 570840 3391618 

Ciudad Univer8itaria. Uclcgación Coyoacán. C'P 04510 México ü .F. \iléxico 
Tel. (55) 56 22 42 in F.xt. 119 email: (mrcbr,1:g.:,,log w.i::1;1111 .mx fmrchlt/)ho~mail.co111_ 
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ID Campo 

B4-A155-65cm) 

B4-Al100cm) 

B4-A1150cml 

B4-A(190cml 

:.ri,1:i.,.c,.5crni: 8ffll 

B4-Lá120-1.ocm) 
..:~. ··- -"~ 140cm) 

lf34.l8(140-190éml 

134Q:8(.190,240an) 
1 

B4~240-260cm} 

B4-LC/0-5cm) 

B4-LC/25cml 

B4-LCí50cm\ 

B4-LC(100cm\ 

B4-l.0(0-5crn) 

B4-l.D125cn,i 

B4-LDl50etiiif.,,,. 

B4-LE(0-5cm) 

B4-LEl25cml 

B4-LEl50cml 

1;~{0-b\) 
. 

ÁLRRf25cml', 

B4-RBrs0cmr 
94,,mv100cm1 

.. 
B4-RBt150cn,) 

B4-RC(0-5cm) 

B4-RC(25cm) 

B4-RC(50cml 

84-RC(100om) 

"'¡octsrJrt B4-R O,. 

B~Dl2~l 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

coordenadas 
ID Campo coordenadas 

X y X y 
570840 3391618 B4-RDC50cml 570888 3391639 
570840 3391618 B4-RE(0-5cml 570905 3391665 

570840 3391618 B4-RE(25cm) 570905 3391665 

570840 3391618 B4-RE(50cm) 570905 3391665 ,. 

570837 ,. 3391620 B5-AIO;&Fll1" 571534 3388308 
570837 3391620 B5-A(10cmJ 571534 3388308 
570837 3391820 B5-Af25cml 571534 3388308 
570837 339.1620 BS-Af50cml 571534 3388308 
570837 3391620 - - A " ,-.-

11 S71534 3388308 
'1 

570837 3391620 B5-A(150cml 571534 -3388308 
'" 570832 3391630 B5-Al200cm) 571534 3388308 

570832 3391630 B5-Al>300cm) 5715~ 3388308 
570832 3391630 B5-LB (0-10cml 571512 3368316 

570832 3391630 85-LB (10cm) 571512 3388316 

570769 3391604 85-LB (25cm) 571512 3388316 

570769 3391604 85-LB (50cm) 571512 3388316 

5,707:69 3391604 B5-LB 1100cm) 571512 3386316 

570663 3391542 B5-LB (150cm) 571512 3368316 

570663 3391542 85-LB (200cm) 571512 3388316 

570663 3391542 85-LB (300cm) 571512 3388316 

570845 3391625 B5-L8 (350cm) 571512 3386316 

570845 3391625 B5-LC (5cm) 571494 3388317 
" 

570845 3391625 Ba.LC125ernl 571494 3388317 

570845 3391625 B5-LC 150cm) 571494 3388317 

570845 3391625 85-l.O (5cm) 571427 3388322 
570859 3391622 85-l.D (25cm) 571427 3388322 

570859 3391622 B5-LO (50cm) 571427 3388322 
570859 3391622 85-RB(0-5 cm) 571546 3388297 

570859 3391622 B5-R8(25cm) 571546 3388297 
,AA 

570888 3391639 85-R8(50cm) 571546 3388297 

570888 3'391639 B5-RB(100cm) 571546 3388297 

Ciudad Universitaria, Delegación Coyoacán, CP 04510 México D.F., México 
Tel. (55) 56 22 42 83 Ext. 129 email: tinn:h{ív.geologia.unam.mx fmrch(w,honnaíl.com 
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ID Campo 
•'!!! 

B5-RBl200cm l 

B5-RBl300cml 

65-RDíO-Scml 

B5-RD(25cml 

B5-RD(50cml 

B5-RD'(0-5cni 1 

·as-RD•,25cm\ 

B6-A(0-5cml 

B6-RB 

B6-RC(30-60cm 1 

·~ SO:SOcmJ 
~cáo-110cm1. 

B6-LC(0-5cm\ 

66-LC/5-30cm\ 

B6-LC/30-60cm l 

B6·LCf60-85cml 

B6-LC(85-100cml 

B.esultados de pH y CE; 

ID Campo 

e;ri 1 O;Sbml 

ª - · = .. 

rHA1 50crñ\< 

Bi;A'f100cínl 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

coordenadas 
ID Campo 

' ;,_ 
coordenadas 

X y X · y 
571546 3388297 B7..Á i0;.5cml · 579555 3377102 

571546 3386297 B7.-lB t0-5cml 579563 3376890 

571551 3388285 B7-LC í0-5cml 579547 3376894 

571551 3388285 67-LC 125cml 579547 3376894 

571551 3388285 B7-LC 150cml 579547 3376894 

571675 3388301 B7-LC f100cml 579547 3376894 

571675 3388301 67-LD I0-5cml 579472 3376877 

571675 3388301 B7-LD 13Qcml 579472 3376877. 

571600 3388302 B7-RB f0-5crnl 579563 3376890 

571600 3388302 B7-RC 10-Scm\ 579569 3376887 

571600 579569, 3376887 

573192 3384461 B7-RC t~\ 579569 3316887 

573184 3384456 B8-A <O-Semi 581288 3368504 
• 

573150 3384464 88-LB l0-5cml 581282 3368512 

573206 3384475 B8-LC <O-Semi 581285 3368511 

573206 3384475 88-LC 15-25cm\ 581285 3368511 

573206 3384475 B8-LC 125-SOcml 581285 3368511 

573206 3384475 B8-LC í50-7Scml 581285 3368511 

573206 33B4475 88-LC 1+75cm\ 581285 3368511 

573182 3384455 88~RB I0-5cm1 581289 3368506 

573182 3384455 B8-RC 10-5cm} 581295 3368504 

573182 3384455 BB-RC 15-25cml 581295 3368504 

573122 3384455 88-RC í25-50cml 581295 3368504 

573122 3384455 B8-RC í+50cml 581295 3368504 

pH CE (us/cm) ID Campo pH CE (us/cm) 

8.16 34.6 81-A (150cml 7.77 45.7 

8.08 42.5 B1°A f200cml 7.65 28.5 

8.11 40.9 B1-Aí250cm\ 7.38 32 

7.91 32.5 ·st.k,aoocml 7.47 27.4 

Ciudad Cnivcrsitaria. Deh:gación Coyoacán, CP 045 l O \iléxico D.F .. México 
Tel. (55) 56 22 42 83 Lxt. 129 e111ail: fom:h'.u.~eologiil.llllJ!.\lUllx fmrch(~.hotmail.com 
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D U
-

.. 
. 

ID Campo 

B1-LB (150cm} 

BHB(200cm) 

B1·LB (250cm) 

81-LB (300cm) 

81-LC C~) 
,. 

B1-LCl25cmí 
slJEe!is6éfu) 
01.{c {100cm1 
81-LD (0-Scm} 

81-LD (25cm} 

81-LD (50cm) 

81-LD (80cm) 

81..t.E(~) 

81:.tE (25cm) 

81-LE (50cm) 

81-LE (80cm) 

B1-RB (0-5 cm) 

B1-R8 (25 cm) 

81-RB (50 cm) 

B1-RB (100 cm} 

B1·RB (150 cml 

B1·RB (200 cm) 

81-RB (250 cm} 

81-RB (300 cm) 

81-RB (350 cm} 

Bi1~();.sanr 
'li:1\Bó:125 Clll) 

·-, .· · 
81-RC 150 cm) 
81-RD (0-5 cm) 

B1-RD (25 cm) 

B1·RD (50 cm} 

Laboratorio Nacional de Geoquímíca y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

pH CE (us/cm) ID Campo pH 

6.91 66.5 81-RE (0,5,cm) 8.61 
8.19 64.8 B1-RE125 cm} 7.23 

8.11 98.3 B1·RE (50 cm) 6.05 
8.45 75.7 B2-A(0-5cm) 8.1 

7.9 105.6 B2-A(25cm) 7.69 
8.25 68.4 B2-A(40-50cm) 5.63 
8.58 79.2 B2-A(50-100cm) 5.17 

8.88 66.9 B2-A(150cm) 6.5 
8.65 38.4 82-A(200cm) 8.03 
8.45 51 B2-A(250cm) 8.51 
8.53 48 82-A(270cm) 8.55 
8.54 55.8 B2-L8{0-5cm) 8.06 
7.96 62.3 B2-LB(25cm}> 7.83 
8.13 123.8 82-LB(SOcm} 8.04 
8.1 70.2 B2·LB(100cm) 8.06 
8.2 63.1 B2-I.BC150cm) 7.92 
7.85 38.3 B2-LB(200orñ) 8.04 
7.7 27.5 B2-LC(0-5cm} 7.72 

7.61 34.6 B2-LC(25cm) 7.06 
7.41 27.7 B2·LC(50cm} 7.22 
7.45 24.9 82-LC( 100cm) 6.86 
7.5 57.2 B2-LC(150cm) 8.01 

7.77 37.5 B2-RB(0-5cm) 8.04 
7.89 37.6 B2-RB(25cm) 7.64 
8.16 42.5 B2~RB{50cm) .. 8.52 
7.03 93.2 B2·R8(100emf 8.7 
7.5 43.2 B2-RB(150cm) 7.91 

8.11 50.1 B2-RB(200cm) 8.61 

7.9 56.1 B2-RB(250cm} 8.76 
7.78 53.1 B2-RC(0-5cm) 8.09 
7.36 143.4 82-RC(25cml 8.08 

Ciudad Universitaria, Delegación Coyoacán, CP 04510 México D.F., México 

CE (us/cm) 

75.6 

71.6 

246 

27.1 

41.7 

224 

146 

167.6 

63.8 

63.9 

73.6 

20.1 

24.2 

35.7 

20.6 

30.6 

26.7 

71.3 

198.9 

111.3 

116,4 

126.8 

31.4 

28.7 

42.3 

49 

38.7 

59 

69 

24.7 

18.69 

Tel. (SS) 56 22 42 83 Ext. 129 email: fmrch@geologia.unam.mx fmrch@hotmail.com 
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.. 
ID Campo 

82-RC(50cm) 

B2-RC(100cml 

83-A (0,;scm} 

~ :camf 
tdit50cml 
8M{100cml 
83:A (200cm) 

~Af300cm) 

83-LB (0-5cm) 

83-LB (5·25cml 

83-LB (25-50cml 

B3-LB f50-100cml 

B3-LB (100-150cml 

83-LB (150-200cml 

B3-LB (200-250cml 

B3-LB (250-300cml 

83-LB (>300cml 

~~0-SCm\ 
B~C'í25cm\ 
83-LC (50anl 
83-LD (0-5cml 

B3-LD f25cml 

83-LD (50cm) 

BKE fO,Scml 
Báii..E-(25omf 
BiLE(50cml 
B3·RB (0-5cml 

B3-RB (25cm) 

B3-RB (50cm) 

B3-RB (100cm) 

B3-RB (200cm) 

Laboratorio Nacional de Geoquímica y Minerofogia 
Universidad Nacional Autónoma de México 

Geoquimica Ambiental 

pH CE (us/cm) ID Campo pH 

7.7 27.8 83-RB f300cm) 7.96 
7.91 36.2 83-RC C0-5cml 8.35 

8.05 34.30 83-RC 125cml 7.98 
7.7 212 83-RC l50~Í "" 7.93 

7.82 20.3 83-RD 10-Scm) 8.53 
7.82 23.6 B3-RD (25cm) 8.48 
7.73 35.7 83-RD 150cm) 8.4 

7.78 20.2 B3~RE 10!5cml 9 
8.18 28.1 B3-RE 125cm\ 8.71 
8.56 45.1 B3-RE ISOcml 9.1 
8.3 26.5 B4-Aí0-5cml 8.12 

8.27 24.2 84-Al25cml 7.88 
7.92 16.26 B4-Al50cml 7.66 
7.93 25.4 84-Al55-65cml 7.55 
8.79 29.6 B4-AI 1 OOcml 7.57 
8.64 31.7 B4-Al150cml 7.58 
8.51 36.5 B4-Al190cml 7.52 
8.58 44.8 84-LB/O-,.Scrn) 7.38 
8.08 55.3 B44.Bl20-70cm) 7.86 
7.3 35.5 B4-l.Bl70-140anl 8.24 

8.49 44.5 84-LBf 140-190anl 7.93 
8.43 60.1 B4-LBl190-240cnil 7.56 

8.35 37.7 B4-LB<.240-260cm l 7.28 

8.61 62.6 B4-LC(0-5cml 7.41 
8.64 56.5 84-LC(25cm) 7.65 

8.57 41.9 B4-LC(50cml 7.98 

8.74 32.7 84-LC(1 OOcml 7.86 

8.41 22.7 84-L(j(O,:Sc'm\ 7.8 

8.21 32.4 B4-L0l25cm\ 7.8 

8.49 45.4 B4-LDl50cm\ 7.85 

7.91 40 B4-LE(0-5cml 6.29 

Ciudad Universitaria, Delegación Coyoacán, CP 0451 O México D.F., México 

CE {us/cm) 

50.6 

37.2 

28.4 

42.4 

89.9 

92.20 

113.8 

62 

106.1 

47.6 

58.9 

30.6 

26 

44.6 

28 

27 

14.8 

68.8 

43.7 

50.5 

34.8 

37.3 

47.6 

51 

39.1 

53.2 

43 
27.1 

59.5 
60.1 

162.85 

Tel. (55) 56 22 42 83 Ext. 129 email: fimch(iv,geologia.unam.mx fmrch@hotmail.com 
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ID Campo 

B4-LE(25cml 
B4-t.E(50cm) 

84Bl0-&itn) 
i:Oiiaíib~, 
f,'·""',P..ü.,,_., 

' 

et.R,1óocm) 
B4-R1U150cm\ 
B4-RC{0-5cm\ 
f34.RC(25cm) 

B4-RCf50cm\ 

B4-RC{100cm) 

84-RDCO-Sctn\ 
B4-RD(25an\ 

84-RDCSOcrn\ 

B4-REC0-5cm\ 

B4-RE(25cm) 

B4-RE(50cm\ 
i~o::scm\ 

SS!Af10cml 
l·Bs:At25cml 
85,,A(SOCm\ 

85-Al1 OOeml " 
B5-Al1~\ " 

85-Al200cin\ 

~Af}SOOcm\ 
B5-LB (0-10cml 

B5-l8 (10cm\ 

B5-LB (25cm} 

85-LB (50cm) 
85-lB C100cml 

85.J.B í150cml 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Naclonar Autónoma de México 

Geoquímica Ambiental 

pH CE (us/cm) ID Campo pH 

7.99 165 B5-LB (200cm) 8.8 
8.16 90.9 B5-LB !300cm\ 8.19 
8.21 47.5 85-LB (350cm) 8.3 
8.11 33 BS'!LClScm\ 7.92 
7.83 32.3 BS-t.C'l25crn\ 8.29 
7.56 38.5 Ss.tc t50cml 8.06 
7.68 21.4 85-LD (5cm\ 8.23 
7.61 45.6 B5-LD (25cml 8.33 
7.8 38.8 85-LD f50om\ 7.54 

7.59 44.6 B5-RBl0-5 cm l 7.34 
7.4 31.6 B5-RB(25cml 6.34 

7.98 53.11 85-RBf50cm\ 8.57 
8.27 70.7 B5-RBC100cml 8.16 
8.45 85 B5-RB(200cm) 8.58 
7.76 178 B5-RB(300cml 8.6 
7.81 75.1 85-RC(0.5.cm \ 7.86 
7.51 99.7 BStRCl25crnl 8.31 
9.18 55.6 B5-RCl50cm\ 8.29 
9.18 41.8 85-RDíO-Scml 8.15 
9.07 47.6 B5-ROl25cml 7.82 

' 9.05 48.7 B5·RDl50cml 8.37 
9.22 33.2 B5-RD'í0-5cm \ 7.91 
9.26 27.5 B5-RD'l25cml 7.72 
9.31 41.5 B5-RD'C50cm\ 8.18 
9.16 54 B6-A(0-5cml 8.55 
8.27 57.2 B6-LB 8.21 
6.86 50.3 86-RB 8.34 
8.18 37.9 B6-RC(0-5cn,) 8.74 
8.19 37.3 B6-RCl5-30cml 8.11 
8.57 49.1 B6-RCl30-60cm\ 8.7 
8.3 42.6 B6-RCl60-80cm l 8.51 

Ciudad Universitaria, Delegación Coyoacán, CP 04510 México D.F., México 

CE (us/cm) 

36.9 

36.1 

57.2 

99.4 

55.35 

74.9 

56.2 

39.55 

373 

46.4 

432 

43.8 

32.6 

71.5 

88.4 

604 

377 

188.2 

69.3 
181 

115.2 

43.5 

139.90 

87.3 

54.75 

51.1 

47.6 

53.6 

33.7 
153.2 

210 

Tel. (SS) 56 22 42 83 Ex.t. 129 emaíl: fmrch@geologia.unam.mx finrch@hotmail.com 
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• 
ID Campo 

8$.RCl80~110cml 
B6-LC(0-5cml 

BHC(5-30cm) 

B6-LC(30-60cml 

B6-LC(60-85cm) 

B6-LC(85-100cm) 

S7-A'{0-5eml 
' . B7-te (0.5cm) 
87-LC (0-5cm) 

B7-l.C (25cm} 

87-LC 150cml 

87-LC (100cm) 
et:to ,o-san, 
81-L.1> {30cm\ 
87-RB (0-Scm) 

Resultados de FRX : 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

pH CE (us/cm) ID Campo pH 

8.68 163.1 B7-RC <O·Scml 8.4 

8.24 149.5 B7-RCl~l 8.35 

8.11 423 87-RC l50cml 8.21 

9.17 207 B8-A (0-5cm) 8.57 

8.25 305 B8-LB (0.5cm) 8.84 

7.97 68.7 68-LC (O-Semi 7.96 

9.23 59.7 B8-LC (5-25cml 8.12 

8.99 59.3 B8-LC (25-50cml 8.76 

8.88 55.5 88-LC 150-75cml 8.5 

8.19 61.5 88-LC (+ 75cm) 8.55 

8.72 56.5 BS.RB JO-Semi 8.83 

8.19 216 88-RC <O-Semi 8.4 

7.51 68.7 88-RC í5-25cm} 8.45 

7.54 420 88-RC í25-50cml 8.51 
8.92 71.3 88-RC (+50cml 8.75 

As ea Cr 
ID Campo 

mg/Kg %CV mg/Kg %CV mg/Kg %CV 

LD 5.00 30.00 10.00 
81-A (0,6cm}. 2423 6.82 672.44 2.04 156.38 3.99 

B1-A(25cml 29.71 1.55 724.29 2.40 149.12 1.13 

81-A t5ÓcúnL., 26.94 1.79 725.33 2.96 155.49 3.38 

¡,81-Af10lbn ~.t·· 30.31 3.58 718.34 1.90 155.95 1.72 

'aMl• r;_:, ¡~,;. j,_. 25.55 1.60 641.94 2.47 137.57 11.12 

81JA(200&; ~ 23.13 5.28 832.26 1.68 128.55 2.06 

B1-A.(250cm) 23.89 1.85 689.87 1.81 149.43 2.01 

81-A (300cm) 21 .42 5.51 660.65 2.57 180.88 3.03 

NA= No aplica <LOO= Debajo del límite de detección. 

Ciudad Universitaria, Delegación Coyoacán, CP 04510 México D.F., Mfaico 

CE (us/cm) 

220 

375.00 

595 

70.4 

92.7 

93.8 

73.8 

90.3 

114.9 

251 

93.2 

82.3 

66.B 

65.3 
63.5 

Cu 

mg/Kg 

9.00 

152.44 

161.24 

146.25 

213.76 

132.49 

80.02 

106.93 

55.77 

Tel. (55) 56 22 42 83 Ext. 129 email: tinrch((b,geologia.111rnm.mx fmtch@hotmail.com 

%CV 

2.52 

2.90 

0.72 

2.40 

3.14 

2.96 

3.28 

2.43 
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ID Campo 

,LD 

IW,\i(d!scml 
"ai i'Á' l26timt '.¡~ ... 
~~ ·-- .... :~r.,t• , .. :,;•·· 
~ldooefut~-. 
B 1-Ai1'5f>añj' 
B1-A r20ocm) 
61-A l250cml 

6.Hrt3.0.0Cm) 

ID Campo 

LO 
B1-LB (0-Scm) 

81-LB (25cm) 

B1-LB (50cm) 

81-LB (100cm) 

BH B (150cm) 

BHB(200cm) 

B1-LB 1250cm) 

B1-LB 1300cm) 

81-LC (0-5cm) 

B1-LC (25cm) 

B1-LC (50cm) 
··;,~ 
B.RC. {100cm) 

81-LD (0-5cm} 

B1-LD (25cm) 

B1-LD (50cm) 

81-LD 180cml 

81-LE (0-5cml 

81-LE 125cm) 

BHE (5.0cm) 
B1-LE (80cm} 

% 

0.10 

2.78 

2.40 

2.18 

2.54 

2.83 

2.26 

2.26 

2.23 

mglKg 

5.00 

26.00 

39.07 

34.01 

26.63 

25.49 

24.23 

24.99 

24.06 

34.21 

28.81 

30.42 

28.07 
24.44 

26.61 

28.42 

27.53 

28.96 

30.66 

26.67 

31.36 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Fe Mn Pb 
%CV mglKg %CV mglKg o/oCV 

40.00 6.00 
0.51 704.24 2.77 54.22 2.07 
0.35 646.06 0.82 49.87 3.29 
0.23 619.98 2.20 48.41 3.17 
0.58 749.55 2.72 65.12 1.03 
0.16 995.43 0.36 50 ,92 3.04 
0.31 645.50 1.41 37.60 6.29 
0.36 581.29 1.54 36.22 2.94 
0.70 587.53 1.66 40.25 3.60 

'As Ba Cr 
%CV mglKg %CV mglKg o/o CV 

30.00 10.00 
4.78 792.89 2.35 125.88 6.43 
0.86 670.81 0.39 125.1 O 9.28 
3.82 798.96 3.46 129.96 5.56 
7.40 797.70 4.01 118.49 2.07 

6.13 703.91 1.30 133.86 2.16 
4.65 798.49 0.93 122.71 1.88 
1.27 858.21 1.49 146.61 2.57 

8.43 865.70 1.59 140.47 4.05 
2.56 633.54 3.71 119.41 4.19 
12.07 705.38 1.95 90.36 5.29 
8.05 684.83 2.27 101.67 2.27 

2.85 649.08 2.14 89.97 4.20 
3.41 795.37 1.78 86.68 2.51 

10.26 674.37 3.64, 92.32 7.69 

6.50 615.67 3.97 98.65 3.36 

8.58 772.55 3.41 85.63 1.75 

5.58 573.02 3.45 143.27 6.11 

3.16 589.32 1.11 112.71 1.74 

2.92 585.57 1.29 147.78 5.88 

4.08 620.61 2.51 155.68 2.68 

Ciudad Universitaria, Delegación Coyoacán, CP 0451 O México O.F.. :Vléxico 

mglKg 

7.00 

107.79 

112.47 

109.96 

113.29 

147.05 

86.26 

89.98 

84 .05 

mglKg 

9.00 

164.95 

218.39 

135.15 

257.78 

220.66 

103.01 

79.93 

66.10 

159.54 

132.82 

110.77 

114.07 

117.05 

107.10 

135.64 

206.51 

113.28 

108.80 

96.91 

149.02 

Tt: I. (55) 56 22 42 83 Ext. 129 cmail: tinn:h((i'·!.!~0Jt,µia.w1a111.111x fnm:h(<¿:hotmail.com 

Zn 

%CV 

2.23 

2.74 

3.49 

4.52 

0.66, 

3.70 

1.77 

3.51 

Cu 

%CV 

2.33 

1.48 

1.53 

2.80 

0.85 

3.77 

4.76 

2.10 

4.36 

5.14 

1.05 

4.01 

3.94 

1.18 

1.97 

f.41 

3.17 

1.11 

3.84 

2.61 
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ID Campo 

LD 
B 1-LB (0-Scm) 

81-LB (25cm) 

81-LB (50cm) 

B1-LB (100cm) 

B1-LB (150cm) 

81-LB (200cm) 

81-LB (250cm) 

81-LB (300cm) 

B1-LC í0-5cml 
BHC(25cml 

BHC í5.0c.m) 
BHCí100cm) 
B 1-LD (0-Scm} 

B1-LD (25cm) 

81-LD (50cm) 

B1-LD (80cm) 

B1-LE (0-5cm) 

81-LE (25cm] 

BHE/50cml 

B1~LE (80cm) 

ID Campo 

LD 

B 1-RB (0-5 cm) 

81-RB (25 cm) 

B1-RB (50 cm) 

B1-RB (100 cml 

B1-RB (150 cm) 

B1-RB (200 cm} 

B1-RB (250 cm) 

B1-RB (300 cm) 

81-RB (350 cm} 

% 

0.10 
2.34 

3.07 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Fe Mn Pb 
%CV mg/Kg %CV mglK9 %CV 

40.00 6.00 
0.32 668.96 3.88 47.98 1.86 

0.26 553.18 3.32 50.59 5.41 

2 .. 85 0.12 864.17 2.22 57.82 3.17 

2.42 0.06 786.28 2.70 46.40 0.59 
2.43 0.55 984.24 3.32 53.05 2.30 
2.45 0.28 801 .00 2.60 40.67 2.57 
3.13 0.44 1007.34 0.86 44.65 6.23 
2.78 0.22 702.33 2.22 33.00 3.22 
4.41 0.14 977.41 3.45 75.41 3.09 
3.35 QJ1 845.77 1.05 65.64 2.01 
3.22 0.17 863.02 5.47 57.28 5.89 
3.10 0.17 897.15 0.96 64.80 3.84 
2.87 0.56 793.78 2.74 61.85 0.47 

3.33 0.65 852.72 0.67 63.76 3.70 
3.49 0.29 952.26 1.76 61 .62 2.12 

3.34 0.36 853.90 1.74 64.74 5.61 
3.03 0.47 783.05 1.59 65.98 2.11 
2.94 0.36 898.43 2.59 69.79 2.28 

2.66 0.41 803.27 0.48 62.11 4.22 

2.94 0.36 960.35 3.84 62.67 1.64 

As Ba Cr 

mg/Kg %CV mg/Kg %CV mg/Kg %CV 

5.00 30.00 10.00 

33.37 4.91 748.50 1.65 161.02 5.71 

28.43 8.14 798.15 1.53 147.16 1.51 

26.03 3.82 728.32 1.16 147.03 4.96 

30.28 4.51 706.21 3.46 167.63 3.98 

31 .88 3.56 798.66 2.32 147.49 3.36 

34.54 8.47 692.04 0.59 157.93 3.19 

24.80 6.73 742.25 1.00 146.40 1.30 

25.98 1.51 747.71 0.85 161.38 2.92 

21.80 4.46 707.56 0.83 161.33 1.13 

Ciudad Lnivcrsirnría, Dch:gaciún Coyoacán. CP 0451 O Ñ1éxico 0 .F .. México 

~ 
~ 

Zn 

mg/Kg %CV 

7.00 

120.33 1.15 

109.74 3.41 

107.99 6.96 

122.43 0.99 

124.33 2.10 

127.05 0.45 

108.25 1.09 

77.64 1.55 

132.39 3.19 

121.07 3.04 

118.74 9.90 

117.98 2.73 

111.22 0.82 

115.70 3.00 

126.20 3.13 

120.32 1.01 

121.30 2.41 

129.79 2.88 

98.98 0.57 

109.67 2.65 

Cu 

mg/Kg %CV 

9.00 
169.43 1.52 

170.22 1.67 

120.54 4.03 

127.13 1.44 

149.80 1.33 

217.41 1.79 

288.61 1.95 

59.26 4.47 

50.72 6.98 

Tel. (SS) 56 22 42 K3 Ext. 129 cmail: linrch:;,1.ol.!t:ol(1gi~.1111,1111.111x fmn;h'.ii·hotmail.,;om 
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D u . 
, 

ID Campo ~ 

LD 

B1 -RB (0·5 cm) 

81-RB (25 cm) 

B1-RB (50 cm) 

81-RB (100 cm) 

81-RB (150 cm) 

B1-RB (200 cm) 

B1-RB (250 cm) 

B1 -RB (300 cm) 

81-RB (350 cm) 

ID Campo 

LO 

81-RC {0-5 cm) 

B1-RC (25 cm) 

B.1-RC (50 cm) 

81-RD C0-5 cm) 

81-RO (25 cm} 

B1-RD (50 cm) 

B1-RE (0-5 cm) 

81-RE (25 cm) 

B1-RE (50 cm) 

B2-A(0-5cm} 

B2-A(25cm} 

B2-A(40-50cm} 

B2-A(50-100cm) 

B2-A(150cm) 

B2-A{200cm) 

B2-A(250cm) 

B2-A(270cm) 

ºk 

0.10 

3.59 

2.30 

2.51 

3.02 

2.49 

2.88 

2.55 

2.69 

2.14 

mg/Kg 

5.00 

29.98 

29.00 

26.37 

28.86 

30.88 

30.56 

28.57 

32.91 

31.89 

24.91 

32.47 

63.57 

43.27 

19.84 

25.78 

24.38 

28.06 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Fe Mn Pb 
%CV mg/Kg ºkCV mg/Kg %CV 

40.00 6.00 
0.16 1166.57 1.30 58.47 1.42 
0.15 785.79 2.00 58.83 3.58 
0.11 948.09 2.23 54.57 3.10 

0.33 718.59 2.51 56.87 0.38 
0.27 691 .46 0.48 53.64 3.06 
0.58 876.83 2.71 67.56 5.55 
0.23 826.09 1.14 39.55 6.28 
0.23 700.60 0.45 50.28 1.41 
0.49 534.43 3.03 37.25 0.66 

. 

As Ba Cr 
%CV mg/Kg o/aCV mg/Kg %CV 

30.00 10.00 
9.03 646.92 2.85 143.22 4.41 
5.42 644.50 2.00 159.71 3.54 
8.52 690.56 1.42 136.47 9.09 
14.72 713.68 1.06 149.87 1.52 
5.22 621.26 2.04 147.26 4.34 

4.77 570.76 1.35 123.57 3.15 

3.20 585.91 3.51 137.44 3.84 
3.36 530.97 0.46 127.68 4.01 
6.46 505.32 3.82 123.04 5.34 
4.89 810.81 0.81 112.26 4.11 

6.35 757.20 0.58 132.75 1.52 

0.76 721.70 3.47 151.42 4.31 

5.10 860.11 0.72 151.24 3.12 

6.60 629.39 1.42 141.69 3.21 

8.18 357.38 3.05 146.12 4.90 
12.35 660.37 1.96 143.58 3.74 

7.26 520.05 2.12 143.72 7.54 

Ciudad Universitari,1, Delegación Coyoacán. CP 0451 O :\,foxirn D.L. ~éxico 

mg/Kg 

7.00 

126.66 

117.96 

99.90 

98.54 

109.76 

130.66 

117.89 

101.72 

79.65 

mg/Kg 

9.00 

117.41 

170.00 

129.02 

99.09 

118.05 

108.14 

104.09 

90.42 

107.39 

167.36 

118.26 

149.69 

140.47 

107.08 

90.91 

75.45 

76.94 

Tel. (55) 56 ~2 42 8.1 Fxt. 129 email: (mrdi(d1~.:oln,!,i;1.1::1anu2,1~ fmrch(ii::hotmail.co,n, 

Zn 

%CV 

1.09 

1.66 

1.68 

2.13 

3.00 

2.48 

3.32 

2.96 

2.94 

Cu 

o/o CV 

3.21 

3.35 

3.62 

5.60 

6.03 

1.47 

7.32 

3.90 

6.04 

3.65 

5.41 

1.06 

O.SO 

1.43 

4.11 

2.85 

2.87 

12 



ID Campo 

LD 
B1 -RC 10-5 cm) 

B1-RC í25 cm) 

B1-RC í50 cml 
81-RD (0-5 cm) 

81-RD (25 cm) 

B1-RD (50 cm) 

B 1-RE (0-5 cm) 

B.1-RE {25 cm) 

B1-RE {50 cml 
B2-A(0-5cm) 

82-A(25cm) 

82-A/40-5Dcm) 

B2-A(50-100cm) 

B2-A(150cm) 

82-A(20Dcm) 

B2-A(250cml 

82-A(270cml 

ID Campo 

LO 
B2-LB<0-5c.o:t) 

~HBl25cml 
B2-LB(50cm) 

B2-t8(100cm) 

82-t.B(150cm) 

B2-LB(200cm) 

B2·LC(0-5cm) 

82-LC(25cm) 

B2-LC(50cm) 

82-LC{100cm) 

B2-LC/1S0cm) 

Laboratorio Nacional de Geoquímica y Minerologla 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Fa Mn Pb 

% %CV mg/Kg %CV mg/Kg %CV 

0.10 '.40.00 6.00 
3.04 0.23 913.22 2.78 71.42 6.41 

3.19 0.32 806.50 1.01 67.54 1.87 

3.03 0.31 935.95 2.17 70.40 3.26 

31 .67 0.40 787.14 2.32 66.75 7.88 

29.16 0.49 898.66 2.15 65.68 2.09 

2.83 0.51 962.03 1.42 71.93 0.75 

2.94 0.28 1006.43 1.95 80. 14 4.44 

2.85 0.18 1035.79 1.79 75.16 1.44 

2.87 0.15 1026.27 0.98 86.54 0.81 

2.56 0.14 775.29 1.21 60.08 0.56 

2.22 0.57 524.93 3.58 45.06 3.45 

3.63 0.14 483.55 4.78 68.27 3.11 

2.72 0.29 511.88 2.84 41.71 5.86 

3.20 0.50 1285.72 2.35 64.00 3.33 

3.36 0.27 1021.86 1.07 66.92 3.69 

3.12 0.26 968.14 2.80 56.24 3.32 

3.14 0.65 1090.55 2.10 55.81 4.67 

As Ba Cr 

. ,,nig/Kg %CV mg/Kg %CV mg/Kg .%CV 

5.00 30.00 10.00 

26.09 10.62 718.27 1.93 122.70 7.68 

29.49 1.43 157.24 0.63 126.01 3.38 

25.99 4.36 702.74 0.55 133.01 0.48 

22.62 6.90 822.52 1.06 146.34 3.99 

22.04 9.02 788.35 2.41 133.89 3.00 

19.35 2.60 772.56 1.45 121.40 5.38 

34.94 4.45 368.61 2.47 144.14 3.96 

21.47 11.95 339.55 3.83 126.10 4.71 

23.91 5.06 440.53 3.07 134.96 5.10 

19.13 7.27 363.79 2.93 151 .88 3.50 

16.99 2.41 713.22 0.86 141.79 4.43 

Ciudad Universitaria, Delegación Coyoacán, CI' 04 5 l O :Vh:xico U.F ., México 

mg/Kg 

7.00 
120.89 

115.41 

119.74 

105.76 

116.41 

135.12 

143.45 

146.82 

147.12 

11 2. 11 

93.12 

104.43 

85.48 

176.22 

151.80 

114.64 

123.74 

mg/Kg 

9.00 

136.48 

129.06 

124.39 

87.77 

88.77 

69.09 

134.30 

89.13 

78 .97 

69.62 

53.82 

Tel. (55) 56 22 42 83 Ext. 129 email : finrdl(•f:g.:~d,,gia.unmn.mx fmEc;,h(ii,ho tmail.com 

Zn 

1/o CV 

1.58 

1.37 

3.01 

4.81 

1.84 

2.76 

0.44 

0.83 

2.41 

1.39 

3.97 

2.08 

2.39 

1.11 

1.87 

1.40 

3.29 

Cu 

%CV 

4.23 

3.83 

2.80 

3.63 

1.62 
1.92 

2.26 

3.59 

5.21 

4.45 

1.88 

13 



ID Campo 

LO 
82-LB(0-5cm) 

B2-LB!25cml 

B2-LB(50cml 

B2-LB(100cml 

B2-LB(150cml 

82-t.B1200cm) 

B2-LC(0-5cm\ 

82-LCl25cmJ 

B2-LC150cml 

B2-LC(100cm) 

B2-LC(150cm) 

ID Campo 

LD 
B2-RBW-5cml 

B2-RBí25cml 
B2-RB(50cml 

82-RB(100cml 

B2-RBl150cml 

B2-RBl200cm} 

B2-RB(250cm) 

82-RCIO-Scml 

B2-RCl25cm) 

B2-RC(50cml 

B2-RC(100cm) 

B3-A (0-5cml 

B3·A 125cm} 

83-A (50cm) 

83-A (100cm) 

B3-A (200cm) 

B3-A (300cm) 

ºk 
l':F' 0.10 

2.26 
2.74 

2.65 

2.43 

2.91 

2.38 

3.43 

2.90 

3.06 

2.97 

2.78 

mg/Kg 

5.00 
26.52 

lit?.63 

20.31 

16.88 

26.95 

26.34 

24.41 

27.32 

32.37 

30.08 

29.92 

19.75 

19.70 

21.14 
~ 

24.47 

21.42 

21.12 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Fe Mn Pb 
%CV mg/Kg %CV mg/Kg %CV 

40.00 6.00 
0.24 588.46 4.40 46.18 10.16 
0.14 1364.59 2.30 57.21 1.25 
0.27 750.80 0.68 52.81 3.33 
0.33 630.05 2.80 45.66 2.07 
0.32 759.59 3.09 40.32 5.79 
0.26 622.97 4.71 41.92 1.22 
o.so 1282.05 0.43 96.29 1.76 
0.52 1042.62 2.89 82.71 3.38 
0.18 963.94 2.89 62.26 3.73 
0.23 990.24 2.20 52.28 2.03 
0.18 678.20 8.29 30.45 5.53 

As Ba Cr 
%CV mg/Kg %CV rilg/Kg %CV 

30.00 10.00 
5.41 801.67 1.61 132.02 3.48 
4.01 820.94 2.16 133.99 3.91 
4.57 729.14 0.37 180.98 3.78 
15.93 743.26 1.62 143.09 7.76 
2.89 529.12 2.66 137.17 1.55 
11.26 679.63 2.57 138.23 3.26 

2.99 692.15 1.35 141.86 2.36 
5.20 799.70 1.52 141.19 0.41 

4.89 687.24 1.38 141.56 3.49 
3.02 805.04 0.96 136.62 2.36 
5.08 674.17 3.29 135.97 4.95 
6.88 825.68 3.11 88.59 4.97 
7.87 812.36 2.32 77.47 10.20 

11.57 828.51 3.21 87.66 4.17 

8.42 729.72 2.59 107.95 2.61 
5.77 855.39 2.62 88.51 1.24 
7.91 744.77 3.55 93.09 1.41 

Ciudad Univ~rsitaria. Uclcgacíón Coyoacán. CP 0451 O :\1éxico D.f' .. M~xi<.:o 

mg/Kg 

7.00 

89.23 

102.81 

101.52 

84.65 

82.63 

80.21 

207.85 

158.05 

138.47 

120.17 

75.01 

mg/Kg 

9.00 

129.00 

137.05 

61.97 

59.86 

87.28 

77.73 

74.53 

229.13 

261.38 

226.75 

173.36 

122.50 

87.84 

122.45 

125.34 

103.81 

88.79 

Td. (55) 56 22 42 83 Exr. 129 t:mail: :lnr~b¡a;g,x~lo,.;.i,1.um1iny12( fmrch!ii)hommi]..~_qm 

Zn 

%CV -

4.73 

4.86 

1.59 

5.08 

2.40 
5.76 

1.73 

3.30 

3.61 

2.36 

3.64 

Cu 
%CV 

6.99 

4.98 

4.89 

8.26 

3.30 

7.57 

1.50 

3.70 

0.40 

1.09 

3.57 

2.72 

3.87 

3.29 

4.55 

0.44 

3.08 

l.4 



ID Campo 
.. 

lD 
B2-RB(0-5cm) 

B2~R8í25cm) 

B2-RB(50cm) 

B2-RB(100cml 

B2-RBf150cm) 
B2-RB{200cml 

B2-RBí250cml 

B2-RCI0-5cml 

B2-RC(25cml 

B2-RC(50cm) 

B2-RC(100cm) 

B3~A J0-5cm) 

B3-A (25cm) 

B3-A(50cm) 

83-A (1QQcm} 

83-A (200cm) 

B3-A (300cm} 

ID Campo 

LD 

B3-LB (0-Scm) 

B3-LB (5·25cm) 

B3·LB (25-50cml 

83-LB (50-100cm) 
B3-LB (100-
150cm) 
B3-LB (150-
200cm) 
83-LB (200-
250cm} 
83-LB (250-
300cm) 

B3-LB (>300cm} 

% 

0.10 
3.27 

2.44 

3.20 

2.B9 

3.12 

3.12 
' 2.86 

3.02 

3.26 

3.04 

3.14 

2.74 

2.70 

2.53 

2.7.4 

2.32 

3.11 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Fe Mn Pb 
%CV mglKg %CV: mg/Kg %CV 

40.00 6.00 
0.19 790.31 2.11 52.34 0.68 
0.18 684.24 3.60 62.39 1.67 
0.44 734.48 1.46 32.99 0.60 
0.27 834.83 2.70 39.51 6.21 
0.25 1146.67 0.02 68.76 3.04 

0.32 895.65 0.44 56.82 2.24 

0.64 945.97 1.95 55.63 5.01 
0.41 840.14 1.54 55.13 1.47 
0.35 838.09 1.99 57.42 2.41 
0.51 853.70 2.62 50.06 3.94 

0.29 903.29 1.18 61.34 4.21 
0.31 625.60 3.91 41.29 2.12 
0.10 534.41 4.83 26.57 3.60 
0.20 644.59 1.94 41.26 4.95 
0,34 552.00 3.70 34.08 5.22 
0.57 535.47 1.31 36.20 2.28 
0.32 683.33 2.28 39.06 2.93 

As Ba Cr 
nig/Kg %CV mg/Kg o/eCV rilg/Kg %CV 

5.00 30.00 10.00 
18.61 13.92 740.73 3.42 85.62 2.85 
21.30 11.66 750.97 3.80 85.30 6.54 
18.85 7.07 825.92 4.24 84.89 2.85 
15.73 5.97 625.53 3.74 81 .87 6.34 

17.32 7.70 707.50 2.77 90.28 2.89 

19.47 3.24 805.31 0.99 88.28 5.77 

21 .64 6.68 805.54 1.29 88.55 2.44 

22.62 3.21 835.83 2.43 88.10 5.15 

19.22 8.25 788.75 1.22 86.84 5.22 
NA= No aplica .. 

<LOD= DebaJo del hm1te de deteccron. 

Ciudad Universitaria, [)clcgación Coyoucím. CP 04510 :'Yléxico n.F .. M1:xico 

mg/Kg 

7.00 

110.38 

92.87 

74.31 

88.29 

143.36 

125.70 

119.37 

110.55 

111.81 

104.41 

108.34 

91.27 

77.81 

96.23 

92.89 
84.04 

102.45 

Cu 
mg/Kg 

9.00 

85.32 

73.25 

102.07 

61.60 

99.73 

78.28 

76.99 

83.12 

85.58 

Tel. (55) Só 22 42 83 Ext. 129 cmail: lin~~·h(ii•gi:l1logia.u1:~m.111x fmrchlíi;hotmail.com 

Zn 

%CV 

2.42 

2.62 

4.06 

2.19 

1.23 

6.35 

2.22 

1.02 

2.98 

1.73 

2.39 

4.50 

1.34 

2.05 

3.32 

2.79 

2.69 

%CV 

2.36 

0.97 

2.25 

1.47 

2.82 

7.73 

4.43 

3.26 

2.10 

15 



ID Campo 

LD 

63-LB (0-5cm) 

83-LB (5-25cm) 

B3-LB (25-50cml 

63-LB (50-100cm) 

B3-LB (100-150cm) 

B3-LB (150-200cm) 

63-LB (200-250cm) 

83-LB (250-300cm) 

B3-LB (>300cm) 

ID Campo 

I.D 
B3-LC tO:«m) 
83-LC (25cm) 

83-LC (50cm} 

63-LD (0-5cm) 

B3-LD (25cm) 

B3-LD (50cm) 

B3-LE (O-San) 

BHE (25cm) 

B3-LE:(50cm) 

83-RB (0-5cm) 

B3-RB (25cm) 

B3-RB (50cm) 

B3-RB (100cm) 

B3-RB (200cm) 

B3-RB (300cm} 

B3-RC (0-Scm) 

B3-RC (25cm)' 

B3-RC (50cm) 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Fe Mn Pb 

% %CV ffl9'Kg %CV mg/Kg %CV 

0.10 40.00 6.00 

3.05 0.22 536.36 3.32 30.52 4.34 

2.60 0.46 558.53 2.68 26.37 13.47 

2.57 0.97 577.92 1.99 31 .17 6.03 

2.64 0.26 562.36 1.74 28.41 4.24 

2.49 0.29 488.53 6.31 31.75 8.84 

2.51 0.08 643.19 3.62 32.91 5.34 

2.48 0.13 526.57 0.51 23.90 4.61 

3.06 0.32 696.98 5.81 36.41 1.24 

3.10 0.49 752.47 1.77 34.03 6.62 

As Ba Cr 

mglKg %CV mglKg %CV mg/Kg %CV 

5;00 30.00 10.00 

20.26 8.44 690.94 3.60 89.02 4.62 

30.55 4.29 717.94 4.16 104.09 5.64 

24.03 6.59 794.71 3.38 83.05 4.54 

21.62 3.63 764.70 1.12 89.85 3.60 

21.69 3.25 700.35 1.05 85.94 1.43 

18.88 10.99 791.30 1.48 94.33 5.01 

21 .79 12.87 684.86 1.37 84.27 4.91 

26.85 5.36 766.35 3.87 80.05 4.09 

23.91 4.03 702.13 1.53 80.62 4.27 

28.43 3.07 773.84 0.94 93.87 8.46 

21.96 8.81 723.76 1.77 96.45 4.07 

21.24 14.66 810.78 1.70 96.78 1.36 

25.97 3.49 725.30 3.41 88.71 6.51 

18.19 13.28 760.29 4.39 95.80 2.98 

18.94 3.65 711.02 1.64 86.62 1.63 

25.41 7.60 807.41 1.16 94.1 5 4.76 

24.05 2.42 928.82 4.05 91 .37 4.83 

22.88 7.19 880.14 1.59 97.47 1.52 

NA= No aplica <LOO= Debajo del límite de detección. 

Ciudad Universitaria, Oc legación Coyoacán. CP 045 l O México D.F .. México 

Zn 

mg/Kg 

7.00 

82.36 

74.26 

82.47 

70.17 

81.14 

76.34 

79.00 

97 55 

99.84 

Cu 
mg/Kg 

9.00 

73.02 

131.05 

133.24 

92.70 

91 .18 

81 .65 

64.23 

5908 

57.26 

168.53 

145.11 

152.87 

136.90 

120.15 

61 .34 

162.62 

147.10 

156.03 

Tel. (55) 56 22 42 83 F.xt. 129 cmail: f111r~h(~1:!!-!;~>k1gia.lmmn.111;,,, fmrch,~i:.hotmail.com 

%CV 

4.14 

1.25 

5.44 

1.86 

2.02 

4.68 

4.17 

5.23 

4.56 

%CV 

3.82 
3.50 

2.82 

3.00 

5.07 

2.72 

1.83 

2.01 

3.55 

4.00 

2.77 

5.28 

2.63 

2.99 

1.95 

2.56 
2.29 

2.13 

16 



·, ,¡!'. ID Campo 
. 

to 
B3-LC (0-5cm) 

B3-LC (25cm) 

83-LC (50cm) 

B3-LD (0-5cm) 

83-LD (25cm) 

83-LD (50cm) 

B3-LE <o-5cm) 

B3-LE (25cm) 

83-LE (50cm) 

B3·RB (0-5cm) 

B3-RB {25cm) 

83-RB {50cm) 

B3-RB (100cm) 

B3-RB {200cm) 

83-RB (300cm) 

B3-RC <0-5cm) 

83~RC (25cm} 

83-RC 150cm) 

ID Campo 

,J;o 
83-RD (0-5cml 

B3-RD {25cm) 

B3-RD (50cm) 

'83-RE (0-5cml 

83-RE (25cm) 

B3-RE (50cm) 

% 

0.10 
3.45 

3.35 

3.91 

2.78 

3.12 

3.48 

2.08 

2.29 

2.27 

2.81 

2.11 

2.31 

2.47 

2.15 

2.27 

2.53 

2.77 

2.55 

mg/Kg 

,5.00 

20.56 

28.66 

21.01 

19.10 

20.31 

24.76 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Fe Mn Pb 
ºIR CV mg/Kg %CV mg/Kg %CV 

40.00 6.00 
0.24 609.87 2.27 45.08 0.96 
0.48 868.18 2.77 70.73 3.83 
0.31 788.42 0.85 45.56 3.83 
0.72 712.82 1.49 34.77 1.16 
0.22 758.68 4.52 40.32 2.16 

0.14 854.81 4.46 38.60 1.73 
0.35 630.70 3.72 26.12 7.42 
0.12 683.98 6.16 23.56 9.52 
0.48 558.32 3.67 20.24 3.89 
0.78 712.56 0.24 42.91 6.66 
0.14 498.46 1.40 38.41 5.65 
0.12 552.36 2.59 74.97 2.68 
0.55 600.80 3.74 34.33 3.25 
0.57 590.08 1.97 34.11 5.90 
0.06 584.52 f.74 29.19 1.89 
0.41 639.65 0.95 47.68 4.26 

0.52 725.74 0.36 38.22 3.11 
0.45 660.37 2.19 35.62 5.70 

As Ba Cr 

o/o CV mg/Kg "la CV mg/Kg %CV 

30.00 10.00 
3.17 742.35 2.80 86.04 2.85 

11.39 631.75 1.43 102.10 1.62 

2.05 727.75 5.19 91.42 1.30 

8.25 546.65 2.90 70.36 4.10 

12.86 718.72 2.55 77.06 3.70 

4.88 622.02 3.16 79.96 8.16 

NA= No aplica <LOO= Debajo del límite de detección. 

Ciudad L'niv~rsitaria, Delegación Coyoacán. CP 0451 O Mi:xico D . .F .. \.1éx i,o 

Zn 

rng/Kg 

7.00 

82.96 

127.88 

105.00 

99.05 

101.83 

90 .97 

75.84 

75.18 

74.92 

119.83 

108.57 

98.86 

100.52 

97.63 

86.05 

106.51 

109.22 

109.48 

Cu 

mg/Kg 

9.00 

72.05 

98.73 

80.21 

57.24 

75.36 

80.91 

T~I. (55) 56 22 42 83 F.xt. 129 emait: tinn:h(.<};g-:c.>logia.11nam.mx füm,h!i'i:hotmail.com 

%CV 

3.86 

3.92 

1.61 

3.70 

6.85 

9.31 

4.24 

6.21 

4.26 

1.83 

2.26 

2.79 

4.00 

3.07 

0.82 

2.46 

3.10 

2.32 

%CV 

0.97 

3.85 

2.48 

3.69 

2.81 

1.76 

17 



ID Campo 

LD 

83,RD (0-5cml 

B3-RD (25cm) 

83-RD (50cm) 

83.~RE I0-5cm) 

B3•RE (25cm) 

83-RE (50cm~ 

ID Campo 

LD 

B4-A(0-5cml 

B4-A(25cm) 

84-A(SOcm) 

B4-A(55-65cml 

64-A( 100cm) 

B4-A(150cm) 

84-A(190cm) 

B4-LB(0-5cm) 

B4-LB(20· 70cm) 

B4-LB(70-140cm} 

B4-LB(140~190cm) 

84-LB( 190-240cm) 

B4-LBl240-260cm) 

84-LC(O·Scm) 

B4-LC(25cml 

B4-LC150cml 

B4-LC(100cm} 

B4-LD(0-5crnl 

B4-LD125cml 

B4-LDC50cml 

B4·LE(O-Scml 

B4-LE(25cm) 

84-LE{SOcm) 

ºk 

0.10 

3.22 

3.21 

2.99 

3.06 

3.21 

2.89 

mg/Kg 

~5.00 

28.67 

22.07 

24.37 

34.49 

26.11 

24.61 

21.37 

24.65 

29.56 

26.52 

21.88 

23.51 

25.50 

23.93 

24.33 

22.72 

23.62 

24.42 

21.70 

19.02 

20.43 

28.21 

22.92 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Fe Mn Pb 
%CV mg/Kg %CV liig/Kg %CV 

"' 
40.00 6.00 

0.65 691 .53 1.32 29.62 7.74 

0.55 1002.41 0.22 55.25 1.98 

0.69 760.00 0.96 40.72 1.36 
0.29 540.00 4.51 22.26 2.94 
0.45 699.00 6.44 30.04 8.67 
0.33 771.18 1.13 42.51 3.27 

As Ba Cr 
%CV mg/Kg %CV mg/Kg o/oCV 

30.00 10.00 
10.65 872.65 1.77 87.94 1.91 

8.16 759.86 2.07 81 .94 4.16 
4.01 784.94 2.59 85.38 1.06 
1.94 811.76 2.26 82.42 3.01 

6.54 849.48 2.17 89.89 3.94 

3.26 869.79 1.39 81.43 7.43 
6.29 887.59 2.93 85.02 5.80 
14.57 811.14 2.70 91.16 10.02 

2.86 683.93 1.66 111.70 1.98 
3.98 681.42 0.73 88.07 2.61 

4.36 833.91 4.15 84.98 6.08 

11.31 846.16 1.35 100.98 1.27 
5.37' 648.03 1.80 90.07 4.05 
7.48 733.87 2.39 81.90 7.44 

15.08 704.89 2.90 101.11 5.29 
7.91 687.48 1.04 79.31 1.87 

8.34 669.62 3.21 80.56 1.05 
13.25 711.95 5.02 87.92 4.57 

12.77 616.04 0.93 94.37 7.09 

3.74 703.38 3.11 88.20 2.81 

1.53 433.87 5.52 97.84 1.92 

5.14 718.50 1.07 90.85 1.51 

4.86 869.50 3.25 92.47 5.65 

Ciudad Universitaria. Delegación Coyoacán, CP 045 l O :,..1éxico D.F., :v!éxi,o 

mg/Kg 

7.00 

92.52 

145.18 

103.48 

73.60 

91.63 

110.73 

mg/Kg 

9.00 

117.63 

110.24 

101 .81 

243.87 

112.85 

107.78 

71 .52 

157.07 

113.28 

153.88 

80.49 

94.73 

119.70 

108.11 

99.58 

150.82 

159.08 

113.28 

106.89 

71.16 

104.59 

68.77 

69.08 

Tel. (55) 56 22 42 83 Ext. 129 email: fumN,i'ce(1k,szi;1.unam.n1x fmr_ch(ithotmail.com 

Zn 

%CV 

2.97 

2.59 

2.03 

4.13 

2.87 

2.66 

Cu 

%CV 

1.87 

4.88 

5.18 

1.60 

4.71 

1.29 

5.92 

1.09 

3.75 

3.01 

5.99 

2.90 

1.90 

3.19 

2.45 

1.68 

2.02 

3.85 

3.70 

5.11 

1.80 

2.45 

3.19 

18 



~,. ,, 

IDC8mpo 

LO 

B4·A(0-5cm) 

B4·A(25cm) 

B4-A(50cm) 

B4-A(55·65cml 

84-A( 100cm) 

B4-A{150cm} 

B4-A(190cm) 

J3HB(0°5cm) 
S4-LB(20-70cm 1 
84-LB(70-140cm l 

84-LB( 140~ 190cm l 
84-LB(190-240cm) 

84-LB(240-260cm) 

84-LC(O-ScmJ 

B4-LC(25cm) 

B4-LC(50cm) 

B4-LC(100cm) 

~HD(0-5cml 

B4-LD(25cm) 

B4·LD(50cm) 

B4-LE(0-5cm) 

B4-LE(25cml 

B4-LE(50cml 

ID Campo 

LD 

B4-RBl0-5cml 

B4-RB(25cml 

B4-RB(50cml 

B4-RB(100cm) 

B4-RB(150cml 

% 

0.10 

3.91 

2.93 

2.34 

2.84 

2.79 

2.40 

2.44 

2.96 

2.97 

3.02 

2.76 

2.42 

2.74 

2.94 

2.91 

3.21 

3.05 

3.12 

3.10 

2.79 

2.30 

2.81 

2.75 

mg!Kg 

5.00 
28.49 

25.01 

24.88 

21 .97 

23.42 

Laboratorio Nacional de Geoquimica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquimica Ambiental 

Fe Mn Pb 
%CV inglKg %CV mglKg %CV 

40.00 6,00 

0.45 789.68 5.17 33.79 7.33 
0.16 617.54 1.21 36.83 3.42 
0.37 536.73 3.19 31.71 1.99 
0.62 849.87 2.74 47.29 1.85 
0.30 646.63 5.94 36.43 3.61 
0.60 561 .59 4.39 30.24 5.19 
0.31 555.63 2.35 28.47 2.23 
0.57 664.67 2.24 38.43 4.99 
0.18 786.78 1.30 56.06 1.35 
0.40 752.84 6.26 50.26 2.82 
0.25 707.86 1.38 28.40 8.33 
0.11 872.85 2.88 38.27 2.68 
0.31 715.22 3.85 46.90 3.99 
0.46 611.37 4.75 42.63 3.77 
0.57 658.06 1.70 49.98 0.25 
0.29 767.04 1.60 44.58 11 .91 
0.27 725.10 3.48 47.25 3.38 
0.37 670.23 2.07 3.7.53 3.20 
0.33 817.44 6.98 44.92 6.36 
0.23 735.25 3.25 34.80 3.62 
0.07 656.57 0.36 31.98 2.44 
0.27 544.92 3.73 23.41 4.66 
0.52 682.68 2.44 24.99 7.38 

As Ba ,. Cr 

%CV mglKg %CV 
,·~ 

mgfKg' %CV 

30.00 10.00 
4.29 910.54 1.01 89.10 3.80 
8.96 794.62 4.12 87.01 3.51 

7.77 731.19 2.96 101.71 1.90 

6.36 790.34 2.61 87.29 4.54 

5.62 783.57 7.30 85.52 4.38 

Ciudad Uni\'ersitaria. Oc legación Coyoac,in, C:P 0451 O México O.F .. M¿xico 

~ 
~ 

Zn 

mglKg %CV 

7.00 

103.69 2.22 

86.98 0.17 

93.77 3.20 

173.1 O 1.01 

99.44 2.53 

89.84 2.91 

79.83 2.22 

100.25 5.80' 
119.44 2.40 

114.44 1.18 

86.80 3.48 
100.43 3.45 

124.21 3.81 

92.522 2.38 

97.09 3.92 

105.15 4.35 

111.71 1.70 

94.70 2.51 

106.30 2.53. 
97.50 4.36 

92.24 4.23 

68.91 4.42 

70.28 5.71 

Cu 
mglKg %CV 

9.00 

102.70 1.11 
120.01 4.04 

120.86 4.87 

125.92 1.07 

103.40 3.26 

Tel. (55) 56 22 42 83 Ext. 129 cmail: fmrd1·,i11.?.:ok~(l.ia.1111,11n,.1!!~ fn1rch~1~hotma1J.com. 

19 



UII . . 

ID Campo 

to 
B4-RB<0-5cm) 

84-RBl25cm) 

B4-RBí50cm) 

B4-RBl100cml 

84-RB(150cm} 

ID Campo 

LD 

B4-RCC0-5cm) 

B4-RC(25cm) 

B4-RC(50cml 

B4-RC(100cm) 

B4-RDW-5cm l 

B4-R0l25cml 

84-RDí50cm) 

84-RE(O-Scml 

B4-RE(25cm) 

B4-RE/50cm) 

B5-AIO-Scm l 
B5-A(10cml 

B5-Al25cm) 

B~:Aí50cm) 

B5-Aí100cml 

B5-Al150cm) 

B5-A(200cm) 

B5-Aí>300cml 

B5-LB I0-10cml 

85-LB (10cm) 

85-LB (25cm) 

85-LB (50cm) 

·- ,a 

% 

,t10 
2.79 

2.58 

3.07 

2.52 

2.49 

laboratorio Nacional de Geoquimica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Fe Mn Pb 
%CV mg/Kg %CV mg/Kg %CV 

40.00 too 
0.40 656.05 0.33 38.34 7.76 
0.19 671 .01 4.22 37.27 1.76 
0.23 778.38 3.41 53.39 2.56 
0.46 502.49 2.08 37.98 10.49 
0.33 570.75 2.48 32.88 4.71 

As Ba Cr 
mg/Kg %CV mgfKg '/o CV mglKg %CV 

5.00 30.00 10.00 
22.84 3.48 609.64 3.68 86.82 5.04 
24.18 7.08 672.02 1.63 93.26 2.52 
21.89 3.30 683.92 4.59 129.36 0.97 
19.22 9.90 751.15 1.43 86.29 9.12 
22.48 8.28 597.08 1.20 99.59 3.26 
20.47 4.79 718.94 2.69 97.73 2.73 
21.07 3.54 725.02 2.04 95.44 4.12 
20.06 9.57 674.01 1.12 94.04 2.93 
19.68 12.83 815.15 1.47 92.62 2.05 
19.89 10.30 784.38 2.29 92.30 11.17 
19.27 3.46 726.16 0.47 101.98 9.49 
22.17 0.75 714.49 1.39 109.05 3.13 
21.82 10.61 727.41 0.44 98.29 4.52 
30.31 1.58 795.79 1.22 107.97 4.89 
25.87 4.19 728.27 0.32 116.08 7.81 
19.54 4.40 706.22 2.40 106.30 5.65 
19.91 2.76 797.67 1.47 106.97 8.07 
17.50 0.44 802.80 0.94 110.40 4.31 

22.97 3.05 789.97 5.32 93.59 3.95 
26.41 11 .36 717.37 3.92 98.17 1.52 
45.99 1.81 812.52 1.83 95.90 1.22 
21.04 12.10 719.75 3.68 91.64 3.56 
NA= No aplica <LOD= Debajo del limite de detección. 

Ciudad llniver8ilaria, Delegación Coyoacán, CP 04510 :\1cxico D.F., México 

mg/Kg 

7:00 

105.18 

105.66 

108.42 

93.20 

89.05 

mglKg 

9.00 

124.32 

133.94 

144.23 

91 .90 

110.79 

101.24 

76.07 

80.18 

74.53 

72.67 

54.80 

82.48 

79.54 

97.82 

78.82 

67.19 

79.85 

61.49 

111.37 

96.64 

93.48 

90.78 

Tel. (55) Só 22 42 8.~ Ext. 129 email: fürn:h((r l!S:l'logia.t11wm.mx fmrrl)(.(1)10.t1!1a_il.com 

Zn 

%CV 

1.05 

4.29 

5.71 

7.26 

3.70 

Cu 

%CV 

3.42 

3.83 

2.79 

3.29 

5.67 

2.25 

3.84 

0.84 

1.90 

5.46 

6.66 

5.00 

2.33 

4.09 

2.68 

5.91 

1.70 

1.97 

0.59 

1.61 

6.07 

1.10 
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ID Campo 

LD 

B4·RCI0-5cml 

B4-RC(25cm) 

84-RC/SOcm) 

B4-RC(100cm) 

B4-RD(0-5cml 

B4-RD(25cml 

B4-R0(50cm) 

84-RE(0-5cml 

B4-RE(25cml 

B4-RE(50cml 

85-A{O-Scml 

B5-A(10cml 
B5-A(25cm) 

B5~A{50cm) 

B5-A(100cm) 

B5-A(150cm} 

B5-A(200cml 

B5-A(>300cml 

85-LB (0-10cml 

B5-LB 110cm) 

85-LB 125cm) 

85-LB (50cm) 

ID Campo 

"'"' ' 
(D 

85-LB 1100cm) 

B5-LB 1150cm) 

B5-LB 1200cm) 

85-LB (300cm} 

B5-LB (350cm) 

o¡;, 

0.10 
2.94 

3.40 

3.63 

2.41 

3.01 
3.06 

2.95 

2.68 

3.01 

2.84 

270 

2.83 

2.40 

2.37 

2.64 

2.21 

2.66 

2:52 
3.72 

3.61 

3.05 

2.88 

mglKg 
5.00 

20.19 

16.98 

18.89 

18.48 

17.89 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Fe Mn Pb 
%CV mglKg %CV mglKg %CV 

40.00 6.00 
0.19 740.20 1.72 46.16 1.38 
0.11 752.26 1.46 49.33 1.53 
0.62 697.62 2.22 47.75 1.03 
0.67 553.31 3.07 32.21 6.07 
0.04 754.77 1.38 52.20 3.21 
0.42 732.35 2.40 45.90 2.23 
0.50 691.86 1.99 34.07 1.94 
0.50 767.93 2.53 29.64 5.31 
0.27 776.64 3.44 30.17 4.99 

0.10 777.83 2.05 26.97 3.24 
0.19 434.49 4.25 26.14 4.13 
0.09 674.17 3.17 35.25 4.95 
0.20 642.58 0.82 33.50 4.79 
0.35 556.35 3:36 28.73 7.54 
0.25 593.06 0.64 32.63 5.77 

0.48 518.29 1.86 27.99 0.58 
0.76 566.30 3.84 29.40 1.35 
0.08 560.94 2.79 25.46 1.73 
0.27 1212.19 3.50 45.33 2.42 

0.45 707.38 2.10 41.24 3.94 

0.55 758.05 1.38 31 .36 3.59 

1.29 672.09 4.71 40.87 5.08 

As Ba Cr 
o/~ CV mgfKg, %CV mg/Kg %CV 

30.00 10.00 
3.34 765.17 3.66 95.56 3.78 

4.06 814.32 3.79 89.76 2.64 

12.33 760.05 1.50 93.55 5.11 

8.62 860.54 1.84 79.71 5.45 
6.19 844.14 4.72 89.85 1.28 

Ciudad L:nivcrsitaria. Delegación Coyoacán, CP 045 IO Mél\iCo D.F., México 

Zn 
mglKg 

7.00 

116.92 

106.27 

99.93 

77.50 

113.15 

104.89 

92.44 

94.34 

96.73 

95.85 

59.41 

83.56 

80.34 

81.35 

74.84 

62.38 

65.45 

65.27 

95.75 

94.89 

85.39 

82.03 

Cu 
mgfKg 

9.00 

96.04 

84.76 

79.42 

85.76 

76.12 

Tel. (55) 56 22 4'.?. 83 Ext. 129 email: tinrch:,~g~ol<•.[!i,u11!¡!m.111~ fmrdúi,horniajl.com 

%CV 

7.87 

2.97 

6.41 

1.99 

2.91 

4.61 

5.13 

5.04 

1.99 

1.70 

6.19 

4.60 

4.13 

1.18 

8.35 

1.59 

3.93 

1.41 

3.71 

3.67 

1.72 

4.56 

%CV 
,.,.. 

2.17 

1.91 

4.98 

1.27 

2.78 

21 



11 
~ 

ID Campo 

LD 

B5·LB 1100cm) 

85-LB (150cm) 

B5-LB (200cm) 

85-LB (300cm) 

85-LB {350cm) 

ID Campo 

LO 
85-LC (5cm) 

B5-LC (25cm} 

85-LC (50cm} 

85-LD (5cm) 

BHIÚ25cm) 
B5-LD (50cm) 

B5-RB(0-5 cm) 

B5-RB(25cm} 

B5-RB(50cml 

B5-RB(100cm) 

B5-RB1200cm) 

B5-RBí300cm) 

B5~RC(0"5crn) 

B5-RC{25-cml 
B5·RC(50cm) 

B5-RDI0-5cm) 

85-RD(25cm} 

B5-R0(50cm) 

B5-RD'(0-5cm) 

B5-RD'(25cml 

B5-RD'{50cml 

B6-AI0-5cm) 

B6-LB 
86-RB 

% 

0:10 
3.07 

2.93 

2.7 

3.08 

2.65 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

w 

Fe Mn Pb 

%CV mg/Kg %CV mg/Kg %CV 

40.00 6.00 
0.32 762.33 1.76 33.99 5.59 
0.36 646.92 2.55 31.50 5.35 
0.44 473.42 4.55 28.71 0.66 
0.16 601.01 3.12 34.35 4.69 
0.40 606.30 4.23 25.93 2.57 

As Ba Cr 
mg/Kg %CV mg/Kg %CV mg/Kg %CV 

5.00 30.00 10.00 
28.54 7.87 767.19 5.12 94.17 5.15 
21.87 12.41 647.51 3.08 81.16 3.15 
23.62 4.93 593.26 5.05 99.07 3.64 
24.21 7.18 773.62 3.26 81.64 5.81 
24.83 2.36 655.94 3.71 130.79 2.39 
21.83 1.81 570.86 0.50 95.32 1.99 
22.86 4.07 839.32 0.87 79.83 1.86 
51.83 2.93 721.09 3.44 92.32 3.43 

20.11 4.09 816.85 2.57 80.68 2.13 
18.73 14.61 839.65 0.58 81.58 1.77 
32.20 5.66 680.47 0.50 87.64 1.74 

28.07 1.85 821.54 0.74 88.04 8.52 

27.88 2.56 558.90 3.94 91.84 7.74 

25.44 0.77 619.63 3.46 103.68 2.12 
18.31 6.42 716.26 1.95 79.73 2.20 

20.00 6.59 641.60 3.44 93 .62 4.26 
21.78 9.53 588.98 3.24 102.37 3.18 
24.12 12.90 674.10 1.83 108.04 2.77 

25.01 3.20 843.82 2.96 88.17 4.53 
21.08 6.02 754.02 2.39 95.76 1.40 

22.19 9.42 622.23 1.91 93.75 1.87 

20.24 1.64 609.15 4.37 108.73 5.04 

23.54 5.92 727.48 2.96 92.88 0.44 

19.34 1.59 606.42 0.89 95.56 5.19 
NA= No aplica <LOO= Debajo del límite de detección. 

Ciudad Universit.iri,1, Ddegación Coyoacán, CP 0451 O México 0 .F .. 'v1éxico 

mg/Kg 

7.00 

81.49 

76.35 

70.44 

76.05 

88.19 

mg/Kg 

9.00 

124.29 

139.32 

144.79 

108.60 

101.62 

96.45 

90.81 

671 .13 

96.18 

92.82 

82.67 

94.75 

106.29 

95.44 
75.17' 

116.02 

128.81 

152.34 

121.00 

110.43 

156.52 

45.73 

52.69 

42.85 

Tel. (55) 56 22 42 !D F.xt. 129 email: tii::·,Mi.g.:olu_gia 11nam.111x finrch((l;ho1mail.co111 

Zn 

%CV 

2.23 

4.28 

3.91 

2.51 

1.59 

Cu 

%CV 

1.91 

1.32 

1.18 

3.70 

2.15 

4.31 

2.86 

1.10 

2.33 

1.94 

2.35 

1.11 

2.14 

0.37 

4.96 

0.57 

1.16 

2.13 

3.71 

5.29 

3.29 

12.42 

4.03 

3.95 
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···-ID Campo 

LD 
85-LC 15cm) 

B5-LC (25cm) 

85-LC (50cm}i 

85-LD 15cm) 

85-LD (25cm) 

85-LD (50cm) 

B5-RB{0-5 cm) 

B5-RB(25cm) 

B5-R8(50cm) 

B5-RB(100cml 

B5-RB(200cm) 

B5-RB{300cm) 

B5-RC(0-5cm) 

B5-RC(25cm) 

B5-RCl50cm) 

B5-RD(0-5cm) 

B5-RD(25cm) 

B5-RD(50cml 

B5-RD'(0-5cm l 

B5-RD'(25cmJ 

B5-RD'(50cm) 

B6-A{0-5cm) 

66-LB 
B6-RB 

IDCam)>ó 

LO 

B6-RC/0-5cm) 

B6-RC( 5·30cm l 

B6·RC(30-60cm) 

B6-RC(60-80cm) 

B6-RC(80-110cm) 

-,,:-:,; 

-
-e 
% 

0.10 

3.39 

2.89 

2.91 

4.26 

3.47 

2.59 

2.70 

3.73 

2.30 

2.44 

2.97 

2.88 

3.36 

3.04 

3.21 

2.99 

3.05 

3.17 

4.42 

3.11 

3.19 

2.24 

2.02 

1.76 

mgfKg 

5.00 

22.15 

23.93 

23.07 

21.22 

23.23 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Fe Mn Pb< 
%CV mg/Kg %CV mg/Kg %CV 

40.00 6.00 
0.19 675.93 2.81 46.15 1.54 
0.08 6.93.29 4.00 37.30 13.39 .. 
0.55 759.68 3.08 46.69 3.05 
0.10 801.20 3.17 35.96 9.45 
0.57 714.93 4.12 38.59 3.24 
0.42 1094.19 1.53 36.17 4.70 

0.41 543.83 6.96 33.03 2.02 

0.40 461.95 2.43 55.09 3.00 
0.19 564.43 3.98 32.85 3.67 

0.93 570.50 7.48 25.03 9.51 
0.54 1001.83 3.53 38.10 2.82 
0.31 1425.64 0.29 39.41 2.68 

0.72 896.29 5.93 56.02 0.42 

0.58 950.33 1.21 54.36 2.87 
0.13 760.08 1.30 33.59 2.38 
0.83 649.78 3.30 45.04 4.17 

0.16 770.73 2.91 44.11 4.91 

0.43 890.93 3.27 56.30 7.15 

0.65 711.78 4.59 36.92 5.82 
0.23 774.23 4.43 42.17 2.98 
0.28 810.89 1.19 53.87 2.36 

0.17 529.73 2.10 24.50 0.66 

0.27 506.11 2.93 22.30 8.99 

0.32 447.76 4.09 21.15 2.98 

As Ba Cr 
%CV mg/l<g %CV mglKg %CV 

30.00 10.00 
9.56 617.04 1.10 110.02 4.18 
2.10 671.58 1.17 110.57 2.29 

6.03 512.98 2.78 121 .12 0.41 

8.93 742.70 3.23 109.88 3.53 

2.30 742.86 1.42 138.33 3.69 

Ciudad Cniversita1ia. Dclcgaciún Coyoacán. CP 0451 O México D.F .. ~1éxico 

Zil 

mg/Kg 

7.00 

102.76 

91.83 

108.35 

91.37 

96.97 

111.14 

83.31 

215.40 

80.52 

83.25 

108.52 

108.35 

127.92 

123.97 

87.16 

105.79 

107.24 

119.93 

83.84 

99.60 

121.36 

50.38 

55.23 

49.62 

Cu 

mg/Kg 

9.00 

46.68 

70.22 

48.68 

51.01 

46.22 

Tel. (55) 56 22 42 83 Ext. J 29 email: fmn;h!,i,g.:olol!i,1.11nam.mx fmr~)'áu,hotmail.com 

%CV 

1.03 

4.03 

3.77 
0.95 

3.12 

6.44 

6.04 

0.82 

5.27 

1.69 

3.23 

4.51 

3.08 

4.90 

1.95 

0.76 

2.62 

2.42 

6.73 

4.04 

1.41 

6.26 

7.41 

3.41 

%CV 

2.65 

7.12 

1.68 

7.52 

4.74 

23 



ID Campo 

1 :« 
LD .: 

B6-RC(0-5cml 

B6·RC(5-30cm) 

B6-RC(30-60cm) 

86-RC'60·80cml 

B6-RCí80-11 Ocml 

¡ 

ID Campo 

LD 

B6-LCI0-5cml 

B6-LC(S-30cm) 

B6-LC(30-60cml 

B6-LC(60-85cm) 

86-LC(85-100cm) 

B7-A {0-5cm) 

BHB <0-5cml 
B7-LC (0-5cml 

B7-LC (25cm) 

87-LC (50cm) 

87-LC (100cm} 

B7-LD (0-Scm) 

B.7-LD. (30cm} 

B7-RB (0-5cml 

87-RC (0-5cml 

B7;RC (25cml 

IF-RC (50cm) 

88-A (0-5cml 

B8-LB (0-5cm) 

88-LC (0-5cm) 

B8-LC (5-25cm) 

88-LC (25-50cm) 

B8-LC /50-75cm) 

B8-LC (t 75cm) 

% 

. 0:10' 
2.44 

2.63 

2.61 

2.89 

2.75 

. . 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Fe Mn Pb 
%CV mg/Kg %CV mg/Kg %CV 

40.00 6.00 
0.43 556.93 4.95 26.33 11.40 

0.56 532.41 3.38 30.24 5.14 

0.31 710.28 3.25 32.59 3.11 

0.23 582.27 3.56 25.73 8.17 

0.32 666.61 2.00 25.41 4.91 

As Ba Cr 
mg/Kg %CV mg/Kg o/o CV mg/Kg %CV 

5.00 30.00 10.00 
26.84 7.86 609.43 1.31 120.86 7.81 
22.45 3.15 696.76 2.81 110.73 6.09 
21.99 13.05 574.31 1.25 121.36 4.28 
22.40 3.98 661.83 0.34 111.75 1.48 

22.45 7.14 713.22 1.98 110.84 7.12 
17.44 4.94 699.30 3.07 121.17 0.80 
19.23 6.95 685.73 0.82 116.04 3.54 
17.28 17.55 768.40 1.12 118.53 4.14 

21.49 3.94 712.13 2.24 123.88 3.94 
19.21 6.46 697.13 1.09 132.59 3.29 
24.05 3.35 547.46 2.12 140.35 4.51 

21.24 3.43 599.10 0.87 153.84 1.67 

24.79 8.08 405.01 4.27 137.74 2.77 

27.50 10.23 679.76 1.05 122.67 4.76 

13.23 12.33 324.96 0.89 114.25 2.30 
13.92 9.35 511.67 2.31 107.92 4.35 

13.29 8.05 518.56 0.96 134.73 6.40 

20.90 9.06 808.03 3.48 84.65 6.38 

15.28 4.54 905.75 1.95 82.73 2.58 

20.99 4.53 654.79 2.38 134.32 4.39 

19.91 6.85 671.34 3.12 127.72 5.56 

17.78 5.81 676.97 3.23 141.85 7.91 

17.03 9.25 716.77 3.35 134.98 3.18 

16.51 5.71 675.17 1.21 111 .92 3.88 

Ciudad Universitaria. Delegación Coyoac.:án, CP 0451 O :Vléxico U.f' .. M.:xic.:o 

mg/Kg 

7.00 

59.66 

65.83 

65.02 

48.51 

52.88 

mg/Kg 

9.00 
53.91 

71 .37 

53.86 

56.67 

44.91 

50.07 

59.84 

60.14 

64.47 

65.20 

88.43 

62.35 

51.53 

56.58 

53.84 

48.50 

50.03 

71.13 

67.75 

61 .19 

55.81 

63.75 

48.89 

47.11 

Tel. (55) 56 22 42 83 Ext. 129 email: fmrd1(i¡ l!cl1logia.lm~1.1.unx fmrch((i;.hotmail.com 

Zn 

%CV 

6.02 

0.88 

5.61 

4.78 

4.06 

Cu 

%CV 

10.56 

3.82 

2.58 

1.95 

7.48 

2.17 

8.82 

3.87 

3.22 

4.22 

1.21 

9.39 

3.70 

2.37 

0.20 

7.61 

10.80 

2.24 

2.65 

9.14 

8.40 

2.84 

6.97 

3.65 
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ID Campo 

LD:,t; 

B6-LC(0-5cm} 

B6-LC(5·30cm) 

B6·LC(30-60cml 

B6-LC(60·85cm) 

B6-LC(85-100cm} 

B7-A (0-5cml 
87-LB (0-Scm) 

B7-LC (0-5cml 

B7-LC {25cm) 

87-LC {50cm) 

87-LC (100cm) 

l:!7-L.O (0-5cm l 

87-LD 130cm) 

87 -RB /0-Scm} 

B7-RC (0-5cm) 

B7-RC (25cm) 

87-RC (50cm) 

88-A to-5cml 

B8-LB (0-5cml 

98-LC (0-5cm) 

B8-LC (5-25cm} 

B8-LC (25-50cml 

B8-LC (50-75cm) 

B8-LC (+75cmJ 

ID Campo 
,, 

LO -
B8-Rá (0-5cml 
B8-RC (0-5cm) 

B8-RC (5-25cm) 

88-RC (25-SOcml 

B8-RC (+50cm} 

% 

0.10 

2.62 

2.74 

2.60 

2.74 

2.42 

2.08 

2.30 

2.84 

2.75 

3.24 

3.10 
= 

5.77 

4.03 

2.30 

2.57 

3.28 

3.22 

2.26 

2.15 

3.60 

3.72 

4.48 

3.12 

3.11 

mg/Kg 

S:1>0 
17.07 

18.43 

21.65 

17.18 

38.86 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

=~·: :zw - ... - - 777175 .. :a:=--

fe Mn Pb 
%CV mg/Kg %CV mg/Kg %CV 

40.00 6.00 
0.31 655.28 1.33 31.88 4.89 
0.86 699.97 2.79 34.06 1.06 
0.81 518.42 1.59 45.37 5.56 
0.44 623.30 3.37 33.89 5.16 

0.24 514.78 4.82 26.70 4.89 

0.19 472.31 1.07 24.08 2.25 
0.24 466.82 1.83 23.78 3.82 
0.25 580.39 4.52 25.39 7.61 
0.35 583.87 3.23 26.66 4.57 

0.51 574.91 1.01 26.76 7.36 
0.17 744.31 1.74 33.99 4.70 

0.18 882.44 1.16 22.79 3.63 
0.25 654.89 1.88 21.19 5.42 
0.32 503.26 3.40 22.74 9.61 

0.18 627.22 2.51 23.42 6.42 
0.10 799.58 0.75 19.46 6.89 
0.21 741.15 2.06 21.07 3.00 

0.31 438.81 3.22 21 .15 8.81 

0.85 408.64 7.06 21.77 10.77 

0.51 610.99 4.04 25.88 3.25 

0.22 593.63 1.33 24.61 3.52 

0.26 646.95 0.99 27.78 3.44 

0.47 462.36 3.22 23.67 1.99 

0.25 557.03 6.06 23.45 8.21 

As Ba Cr 

%CV mg/Kg o/o CV mg/Kg %CV 

30.00 10.00 

4.36 786.97 1.89 97.88 3.96 
6.98 638.74 1.48 87.96 7.08 

7.12 965.25 3.05 100.13 6.75 

14.45 801 1.33 108.08 5.49 

1.00 425.62 3.22 79.03 4.84 

Ciudad Univer5itaria. Uclcgación Coyuacún, CP 0451 O México D.F .. \1éx ico 

Zn 

mg/Kg 

7.00 

63.03 

70.63 

56.37 

59.69 

56.95 

51.08 

49.19 

57.99 

58.94 

58.72 

81.01 

66.46 

53.77 

55.68 

76.33 

64.26 

58.23 

60.70 

60.13 

59.75 

56.49 

58.80 

47.36 

57.03 

Cu 

mg/lCg 

9.00 

79.70 

81 .93 

89.94 

86.90 

51 .56 

Tel. (55) 56 22 42 8J Ext. 129 cmail: J!.1JJlli(é_ige,•lc>gia.~:~ia111.mx f111rchri1)ho~mail co111 

o/o CV 

6.23 

3.61 

4.98 

2.44 

1.90 

6.18 

6.88 

6.04 

2.24 

1.43 

2.39 

2.57 

7.74 

2.58 

4.87 

4.25 

3.97 

5.91 

3.02 

5.40 

5.16 

5.54 

3.75 

3.58 

ºIR CV 

2.18 

9.31 

3.66 

1.75 

8.04 
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• 
ID Campo 

% 
., 

LD 0.10 

BS.:RB I0-5cm l 2.98 
88-RC (0-5cm) 3.30 
88-RC (5,25cm) 3.66 
88-RC 125-SOcm) 4.05 
88-RC {+50cm) 3.59 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacionar Autónoma de México 

Geoquímica Ambiental 

Fe Mn Pb 
%CV mg/Kg %CV mg/Kg %CV 

40.00 6.00 
0.33 542.51 3.32 23.82 5.63 
0.43 530.77 7.20 27.17 6.81 
0.13 665.54 5.97 42.22 3.47 
0.65 1148.71 1.13 43.76 1.06 
0.17 2520.16 0.34 16.21 2.24 

NA= No aplica <LOD= Debajo del límite de detección. 

CONTROL DE CALIDAD 

pH y CE: 

Zn 

mg/Kg %CV 

7.00 

66.56 7.94 
67.05 8.77 
73.77 3.17 
75.29 1.05 

72.27 1.77 

Para la precisión de los análisis de pH se determinaron algunas mediciones por duplicado reportando un 
%DPR de las mediciones (menor al 10%). 

ID campo pH CE .. %DPRpH %DPRCE 
8.33 52.8 

85-LC (25) 8.24 57.9 1.09 9.21 
8.4 41.1 

B5-LO {25) 8.26 38 1.68 7.84 
8.3 31.8 

B4-RB {25) 7.92 34.2 4.69 7.27 
8.6 89 

83-RD (25) 8.35 95.4 2.95 6.94 
8.15 34 

B3-A (5) 7.94 34.6 1.85 1.24 
8.55 54.1 

B6-A (S) 8.55 55.4 0.00 2.37 
8.16 37.1 

02-LB (50) 7.93 34.3 2.86 7.84 
8.32 372 

B7-RC (25) 8.37 378 0.60 1.60 

Ciudad Universitaria, Delegación Coyoacán, CP 04510 México D.F., México 
Tel. {55) 56 22 42 83 13xt. 129 email: füm:h@geologia.unam.mx fmrch@hotmail.com 
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FRX: 

§D 

R ' . 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Para la precisión de los análisis de FRX las mediciones se determinaron por triplicado, el valor reportado es el 
promedio de las tres determinaciones reportando también el % del coeficiente de variación (CV) de las 
mediciones (menor al 20%). 

Para determinar la exactitud en FRX se utilizaron estándares certificados (TILL-4 y NIST-2710) como control 
analítico los cuales fueron analizados como muestra para determinar su concentración las concentraciones se 
encontrar-on entre el 84 y el 112% lo cual indica un buen desempeño del método de análisis. 

Estándares 
As Da Cu 

TILL-4 97.97 98.94 113.74 
NIST-2710 100.7 NA 112. l 

Sin mas por al momento quedo a sus ordenes. 

Analistas: 

~/~ )t/JJJ;,, 
Víctor Montaño Jiménez 

%Exactitud 

Cr Fe Mn Pb Zn 
116.97 113.74 86.70 95.86 80.04 
93.7 102.8 84.9 87.7 99.05 

Revisó: 

L<{fiJ 
M en C LuiU.artinez Jardines 

Ciudad Universitaria, Delegación Coyoacán, CP 04510 México D.F., México 
Tel. (55) 56 22 42 83 Ext. 129 email: fmr~h(a1gcologia.unam.n:i~ fmrch(ti),hotmail..com 
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Datos del solicitante: 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

INFORME DE RESULTADOS 

SONORA 

Dr. Francisco Martín Romero correo electrónico: fmrch@geologia.unam.mx, fmrch@hotmail.com 

Dirección: Instituto de Gelogia, UNAM. Teléfono: 56224386 ext 129 

Información de las muestras 

Fecha de recepción de muestras: 13 de julio del 2015 

Se recibieron 222 muestras de suelos preservadas e identificadas adecuadamente, en bolsas de 

plástico, etiquetadas como S1 A LA S9 con diferentes profundidades y claves adjunta A, LB, LC, LE ,RB, RD, 

RC y RE para cada una. 

Información de los análisis 

En el laboratorio de Geoquímica Ambiental las muestras fueron homogeneizadas y tamizadas por malla Nº 10 

para su análisis de pH, Conductividad eléctrica y FRX. 

El pH se determino con un potenciómetro Hanna lnstruments, Hl-98185 y se siguió el método estandarizado 

9040 C de la US-EPA. 

Conductividad eléctrica (CE) determino con un conductimetro OAKTON Con 700. y se siguio el metodo APHA 

1992. Standard methods for the examination of water and wastewater. 

Fluorescencia de rayos X. El análisis se determino con un equipo de Fluorescencia de Rayos X, NITTON FXL 

950 de Thermo Scíentific y se siguió el método EPA 6200. La determinación fue realizada por triplicado con 

un tiempo de medición de 90s en el modo de suelo y 31 s en el modo de mina para Fe. Los elementos 

cuantificados en cada determinación se reportan en mg/kg (ppm) para el modo de suelo y (%) para el modo 

de mina. 

Ciudad Universitaria, Delegación Coyoacán, CP 04510 México D.F .. México 
Tel. (55) 56 22 42 83 Ext. 129 cmail: fmrch(íi)geologia.unam.mx fmrch(@,hotmail.com 



Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Listado de recepciQn de muestr.~s: 

!si IDC::a~po coordenadas 
ID Campo coordenadas 

X y Xc y 

S:iifo;.scm1 .. 579052 3354518 S2-RE l0-5cml 573913 3340335 
S1-LB 0-5cm 579053 3354516 S2-RE 25cm) 573913 3340335 

r,S1;.t ·=· ~ 57,9057 .a354515 S2-RE 50cm) 573913 3340335 
Si-1¡0' ~, ;519tl67 33545'16 s~"10-s~\ Jit.111"' 57554() "' "' 332,430, 
S1-LD(5cml 579080 3354497 S3-LB (0-5cm) 575528 3324320 
S1-LD(25cml 579080 3354497 S3-LB 25cml 575528 3324320 
S1-LD (50cm 579080 3354497 S3:.t.~I0-5cro\~ : Jl51'S468 ~3324:S® ' 
S1-RB (~I,~ 579J)4á' .. !354521 S3-0tll5cm~ S754p8 

,~ S1-RB' 0-Scm 579036 3354531 Ss-'k'tJáó&n\ '¡i 5'75468 
S1-RB' 25cm 579036 3354531 S3-LD (0-Scml 575309 3324207 
S1-RB'/50cm) 579036 3354531 S3-LD 25cm} 575309 3324207 

1 "¡ 579}16'5, 3354603 S3-LD 50cml 575309 3324207 
579065 33S46b3 :$'3:.t:E '!J..5C1n) 1, 574330 3324346 

Sl! 579065 ... 3.3,55603, $3-1.É' 25cml ,." r~ 57.4330, 3324346 
S1-RD 0-Scm 579043 3354612 S3'll.E ~&tl" 5743SO 3324346 
$j .. J~E'l<P5émr" "&1~3Ct 3354644, S3-RB 0-Scm) 575546 3324319 
S2-A (O-Semi 573791 3340390 S3-RB 125cm) 575546 3324319 
$2-1.B.{O r ,-•• s~ 573,n.2"' 3340394 S3-RC lo.is&m1~ 515544 3324318 
S2:CB1/Q5érnf '' , ,,S1áJ'72" 3340394 S3-RC'l-2Scmt '575544 3324818 
S2-LC 0-Scm 573770 3340395 S3-RC SOcm\ l\lí w;675544 3g24318 
S2-LC (25cm) 573770 3340395 S3-RD /0-Scml 575548 3324324 
S2-LC (50cml 573770 3340395 S3-RD 125cm) 575548 3324324 
S2-LC roca 573770 3340395 S3-RD 150cm) 575548 3324324 
SZLD 0-5cm u 573645 .,3349377 S4-LB 0-Scml 579883 3288160 
S2-LD' l'OQá,V ¡¡, 573645 1

" 3'3.4Q377 S4-LB 25cml 579883 3288160 
$2-LE 0-5cm) 573743 3340447 S4-LB 40cm} 579883 3288160 
S2-LE roca 573743 3340447 S4-lG ~m'r· _t579gso 328798.8 
'52:iRB 0,5cm """' ''573814 . 3340300 $4-L'tl 2ocmr ~~'850 3287-988 
S2-RC 0-5cm 573387 3340376 $4.[C SOcml ~ ii,i~ ,.:'; .. S79850 .. '·'3287988 
S2-RC 25cm 573387 3340376 S4-LD '0-5cml 579738 3288158 
S2-RC 50cm 573387 3340376 S4-LD '25cml 579738 3288158 
S2.:fG'l,J~~íil'' 573852' ~ 13~03S4 S4-LD 50cml 579738 3288158 

1$2-RF) &&ím;;; ... .,5731J52 i-a3-ao354 S4-RBl~Sém);w' ;' 57~ 3288161 
$~;J5Q,m, - ·-~f.3852 ,~:., 3340354 S4-RB 3'0omT = ·- ·- 57Jl888 3288161. 

Ciudad L'niversitaria, Delegación Coyoacán, CP 0451 O México ü .F., México 
Tt:I . (55) 56 22 42 X3 Ext. l 29 email: füm:htiü¿eologia.unam.mx fmrchía),hotmail.com 
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ID Campo 

S4-RC 0-5cm 
S4-RC 25cm 
S4-RC 50cm 

1 Sl::RQ(o.&i,\\ 

~912.5mi 
·:S4=RO SO"cm}<' 

S5-RC(0-5cm 
ss::AiO-San} 
S5-LB (0-5cm 
S5-LB 25cm 
Ss.:l:G &-"5Cln 
S5·lCC25ém 
:S5-ITC 50cm) .. 
S5-LD (0-5cm) 
S5-LD (25cm 
S5-LD 50cm 
SSlE'{~) 
S5tE~(25cm} 
S$LE50cm 
SS;,LE roca 
S5-RB (0-5cm) 
S5-RB (25cm 
Ss.RC'roca 
S5-RD (0-5cm) 
S5-RD roca 
S6-LB(0-5cm 
S6-LB(25cml 
S6-LB 50cm) 
S6-LB(100cm) 
S6-LC(0-5om) 
S6-LC 25cm 
ss;ic 50cm) 
S64:C(70cml 
S6-LD 0-5cm) 
S6-LD(25cm) 
S6-LD 50cm 

1,S6-C.E 0-Sem 
S6-lc Ro.ea) 
S6-RB(0-5cm) 
S6-RB(25cm 
S6-RB(50cm 
S6-RB(80cm 

Laboratorio Nacional de Geoquimica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

coordenadas 
ID Campo coordenadas 

X y X y 
580090 3288241 S6-RC 0-5cm) 572089 3260788 
580090 3288241 S6-RCl25cm) 572089 3260788 
580090 3288241 $-RC50an) 572089 3260788 
580277 3288292 S6-RC 1000m) 572089 3260786 
580277 3288292 S6-RD(0-5cm) 572093 3260755 
580277 3288292 S6-RD 25cm) 572093 3260755 
584650 3266888 S6-RD 50cm) 572093 3260755 
584637 3266909 S7'-A 0-5cm) 557248 3255589 
584611 3266912 S7-A (5-25cm) 557248 3255589 
584611 3266912 S7-M25-50cm) 557248 3255589 
584563 3266947 S7-A S0-100cni) 557248 3255589 
584563 3266947 S7-A 100-JSOcm) 557248 3255589 
58456a ¡( 3266947 S7-A 150-200cm) 0 557248 {3255589 
584571 3267008 S7-A 200-250oni) 557248 3255589 
584571 3267008 S7 -A 250-290cm) 557248. 3255589 
584571 3267008 S7-A +290cm) 557248 3255589 
584550 3267094 S7-LB (0-5cm) 557241 3255627 
584550 3267094 S7-LB (5-25cm) 557241 3255627 
584550 3267094 S7-LB 25-50cm) 557241 3255627 
58'55Q 3267094 S7-LB 50-100cm) 657241 3255627 
584644 3266902 S7-LB 100-150cm) 657241 3255627 
584644 3266902 S7-LB (150-200cm) 557241 3255627 
584650 3266888 S7-LB (200-250cm) 557241 3255627 
584590 3266876 S7-LB 250-300cml 557241 3255627 
584590 3266876 S7-LB +300cml 557241 3255627 
572106 3260832 S7-LC o.&m) 557238 3255640 
572106 3260832 ST-L~ 5~m) .,,_557238 32556,40 
572106 3260832 S7-LC C25-50cm) 557-238 32556.40 
572106 3260832 S7-LC (S0-100cm) 557Q3& 3255640 
572111 3260849 S7-LC (100-150cml 551238 3255640 
572111 3260849 S7-LC (+150oml 557238 3255640 
572111 3260849 S7-RB 0-5cm) 557257 3255557 
572111 3260849 S7-RB 5-25cm) 557257 3255557 
572116 3260872 S7-RB (25-50cm) 557257 3255557 
572116 3260872 S7-RB (50-100cml 557257 3255557 
572116 3260872 S7-RB 100-150cml 557257 3255557 
572113 3260879 S7 -RB 150-200cml 557257 3255557 
572113 3260879 S7-RB 200-250cm) 557257 3255557 
572101 3260812 S7-RB 250-300cml 557257 3255557 
572101 3260812 S7-RB 300-350cml 557257 3255557 
572101 3260812 S7-RB +350cml 557257 3255557 
572101 3260812 

Ciudad Universitaria, Delegación Coyoacán, CP 04510 México l)J.-., México 
Tel. (55) 56 22 42 83 Ext. 129 cmail: tinn:h(t~geologia.unam.mx fmrch(~ho1mail.com 
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Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

·j/'~ • lDCampo éoordenadas 
ID Campo coor,denadas 

X y X y 
S7~Rc:t0-5éful 557261 T:a255549 S9-LB fi..Som)' :. 535163 3236312 
S7-Re S.:25cm\1k ,, 557261 "a255549 S9-LS 5i,,%~l 

,¿¿:· ,,:,:, 

7535153 32300t2 ~ 

• 
55125'.{., ,_ 32555.49 S9-l8, ,~Oeml Ji! =1;535163 3236312 

. 5512&1 3255549 ~ 50-"IOOcml " cr 535163 3236312 
mi ' 557261 3255549 ~ B 1~j5Q"cm1 '''" 535163° 3236312 

~ 150cm ~~,,. 557261.. ,:_%3255549 sg:.LB t158-2®cml .535163 3236312' 
SS-A (O-Semi 544516 3243647 SRSJm1:.250cm1 ' 535163 ™" i 32363:12 

1-~Bl(J;.lcm) 
-e¡¡ 

r:: 544508 .3243:652 S9-1.B'250~300cmt .535163: 1 :~~ 3236312 " 
SS::LB 2m-r "' . 

54fi508 ~~.4$24~2 S9-LC (0-5cml 535161 3236322 
LSS:.l<El((lmfil = ~ · "3243652 S9-LC (5-25cml 535161 3236322 
S8-LC(0-5cml 544504 3243667 S9-LC (25-50cml 535161 3236322 
S8-LC 25cm) 544504 3243667 S9-LC /50-100cm\ 535161 3236322 
S8-LC 50cml 544504 3243667 S9-LC 100-150cml 535161 3236322 
S8-LC(100cm\ 544504 3243667 S9-LC 150-200cm\ 535161 3236322 
S8-LC 150cm) 544504 3243667 S~Of0-5cmf w 535151 a236383' 

S&J!.D 0-5cml J;$4M79 32437.42 SMO;t~25cm\ 1l 535.151 3236383 o 

~ 2~it- 544479 3243742 1·ss-LD 25-SOcrti\ --. 535151 j236383 
Sml!Q 58eñlf ~ 3243742 S9-L.Q,tSD:~f:OOcíñt 53545'1· " 3136383 ·~ 100élfflL,,. ,¡i , 544479 " 3243742 S9-RB (0-5cm \ 535174 3236228 

I-S81.t.D lwm'l1~- 544478 3~3742 S9-RB 5-25cml 535174 3236228 
S8-RB (0-5cml 544527 3243627 S9-RB 25-50cm) 535174 3236228 
S8-RB (5-30cml 544527 3243627 S9-RB 50-100cm) 535174 3236228 
S8-RB (30-45cm) 544527 3243627 S9-RB (100-150cm) 535174 3236228 
S8-RB 45-70cm\ 544527 3243627 S9-RB /150-200cml 535174 3236228 
SS.RO' O:Scffl\0 544531 32'43614, S9-RB 200-260cml 535174 3236228 

l,$8;.~015-26cml . " ~:H 3243614 S9-B€' tbJScmY ... ·='t ~1,35176 3236220 
1·s~t{c 2~50cml":. 544531 32;ta6'.1J S9:-Rv ~25cm\ o a, 

ls~f76 3236220 .. -"' 
i~ 50-t®cmt : ~ 54453-1 ~ 3.24a61+ Sl;!filt15-5Demt -·~ 1

1535476 ,~, 3¡35220 
Sa.Jm iitfflñi:nl 54~t ~J21.~14 S9-RC l50..100cnÍ\Íl 535116 3236220 
S9-A /0-5cml 535169 3236270 s9~~Asttnn~1soan1 53517.6 3236220 
S9-A (5-25cml 535169 3236270 ¡.S9,.~7,50~200cm) º"'., ;% 535176 3236220 
S9-A (25-50cml 535169 3236270 S9-RD 0-5cml 535190 3236160 
S9-A (50-100cml 535169 3236270 S9-RD (5-25cml 535190 3236160 
S9-A (100-150cm) 535169 3236270 S9-RD (25-50cml 535190 3236160 
S9-A (150-200cml 535169 3236270 S9-RD (50-100cm) 535190 3236160 
S9-A (200-250cml 535169 3236270 ~ ir¡ ¡;, 

Ciudad Universitaria. Delegación Coyoacán, CP 045 IO México D.F., México 
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Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Resultados de pH y CE: 

CE CE 
i, ID c~TPOC pH ,(~S/cm) 10..., Campo pH (1,1S/cm) 

's:1~~ , 8.85 38.1 83;!~) 7.94 47.1 
S1-LB í0-5cm 8.66 50.3 ~LC125crnl 7.82 35.5 

-~~;...::--· __ .... _ .. ,~,.:..::::...,,.'' .¡.__....::: ..:.:::::~.:::..~ ____jl--...:5!::.::.~1-~;$3¡.::::S3:;-~:::g~: '==l~~~::!!J! L);_!::;:_li 1--.:.:.7/.::..::.86:.:::.15---t-1.=:306::.:.:/ ~3 --1 

S1-LD15cml 8.42 97.3 S3-LD 125cm\ 7.92 48.3 
S1-LD125cm\ 7.92 141.65 S3-LD 150cm\ 7.8 45.3 
SHD (50cm) 8.84 126.6 =IS3-tE 0:';561.ñ\ ' ~ 7.05 58 
S1-R8 :O'!_~l 9.06 49.4 S3-LE 25cm) ! 5.84 203 
S1-RB'(0-5cml 8.61 38.7 53-LE 500!:n) 6.91 20.9 
S1-RB' 25cm 9.04 35 S3-RB I0-5cml 8.37 122.9 
S1-R8'150cml 9.28 38 S3-RB 25cm\ 8.5 137.3 

"S1-RC:::CiJ5óm 8.78 35.9 S3~RC: o~S,crjJl . T 8.34 121.4 

S1-RD 0-5cm 7.24 22.1 S3-RD í0-5cml 6.55 95.8 
"S1:.ffl:1,5Gm\10 8.12 91.3 S3-RDl25cml 5.95 347 
$2-A (0-5cm) 9.28 55.8 S3-RD í50cml 6.36 99.9 
S2..t.B'f0;5iim l ' '" 8.86 59.1 S4-LBí0-5cml 8.91 59.4 
S2-lB {25cm . 9.4 67.9 S4-LBí25cml 8.62 59.6 
S2-LC I0-5crnl 8.58 129.5 S4-LB 40cml 8.61 64.9 
S2-LC 25cm\ 8.65 42.3 s+C$ :s'cmf 8.31 91.8 
S2-LC 150cm\ 8.45 57.5 ~"" "';,,m\ 8.15 49.6 
S2-LC roca 8.32 68.9 Sf;lif. :ídwi\ 7.68 57.8 
·s~O~u~ 6.73 14.96 S4-LD 0-5cml 7.7 165.8 
SMO:~ 5.48 15.66 S4-LD 25cml 7.63 198 
S2-LEf0-5cml 7.45 41.8 S4-LDl50cml 8.85 68.2 
S2-LE roca 8.77 130.8 $'A;."'RB{ó~5cmlii' ' 8.04 71.9 
S2~1HO.:J.cmf,t 9.19 49 S~Rfltmkimlf> 8.46 74.8 
S2-RC 0-Scm 8.36 33.5 S4-RC 0-5cml 8.54 55.6 
S2-RC 25cm 8.92 36.9 S4-RC 25cml 8.15 52.4 
S2-RC (50cm' 8.41 68.6 S4-RCí50cml 8.34 37.4 
S2-:80 o;5c(ftr · 9.os 45.1 S4-Rom:;Scmv 7.85 225 
~D '5cm' 8.34 96.1 1,S4-Rm2&-lñ1 8.64 113.9 
S2"R.Di 5nl:ÍID ' 8.62 102.8 S4-RD 50cm\ @ , 8.64 149.2 
S2-RE <0-5cml 8.28 141.8 S5-RC(0-5cml 7.94 89.8 
S2-RE 12scm 9 53.1 ss~K,o-sciñL : ' 8.05 90.5 
S2-RE 150cm) 8.68 111.6 S5-LB í0-5cml 8.25 109.7 
~a:A'70~~il:rf a 8.2 102.3 S5-LB {25cm\ 8.09 118 
S3-LB I0-5cml 8.05 57.9 ~ 'lb-Semi 8.26 69.9 
S3-LB 125cm) 9.02 45.3 S&i-l.::e~,zsémt 7.72 31.5 

Ciudad Universitaria. Delegación Coyoacán, CP 04510 :'\-1éxico U.I' ., México 
Tel. (55) 56 22 42 83 Ext. 129 email: fimdl)<l~Ui!ologia.unam.mx [!nrch(a)hotrn<1il.com 
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Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

~ ~ ~ 
= JO ,~ámpo pH {¡,S/cm) ,~ ID s~'!,IPO .. · pH (1,1S/cm) 

SS-LO (0-5cm) 7.11 33.40 ~7.IA'ft5Q,¡200cm). 8.78 61.1 
S5-LD 25cm 7.96 95.8 S7~ 2Qol250cm) w 8.4 32.7 
S5-LD 50cm 8.1 42.7 S7.·'4. ~.,290cmf .mlt.1· 8.05 18.8 

1~,.c ,All-'.-1 .,, . ,1/' 7.81 132.3 S7-LB (0-5cm) 8.75 37.8 

S5-RB (0-5cm) 8.54 147.3 $7-LB (50-100cm) 8.24 51.6 
S5-RB 25cm 8.69 121.1 S7-LB (100-150cml 8.21 29.8 
S5,;RC~ "1 

'.'. :;: . 7.21 36.8 S7-LB (150-200cml 8.09 32.6 
S5-RD 0·5cm) 5.97 176.2 S7-LB (200-250cml 7.84 37.84 
S5-RD roca 7.03 19 S7-LB 250-300cml 7.95 18.55 
S6-LB(0-5cm) 8.3 104.4 $7-LB +300cm) 8.3 27.4 
S6-LB 25cm 8.68 46.9 Sl~-G 0-5cm) ",. "' 8.48 50.8 
S6-LB 50cm] 8.46 12.3 S7'4.<l 5-25cinY nl 8.18 60.4 
S6-LB 100cm 8.37 56.8 SZ;tc:r 25-SOcm}:t 8.40 56.55 
S64.0::; .,,i ~ 8.35 31.4 'S7.CC 50a100ottrl .. 8.33 71.7 
S&{;'Cf25ilm ~ ,'11 8.62 33 S7-LC.(;1{l(M50ctnl" •• 8.45 35.3 

8.3 41.8 S7-Le.ff+l50cm1, 8.91 56 
l~C(70cm ,!!\, 8.48 39.1 S7-RB (0·5cm) 8.63 42.2 
S6-LD(0-5cm 8.4 55.6 $7-RB 5-25cm) 8.37 31.4 
S6-LD(25cm 8.59 60.2 S7-RB (25-50cml 8.23 31.7 
S6-LD(50cm) 7.75 43.47 S7-RB (50-100cml 8.2 28 

7.5 113.6 S7-RB (100-150cml 8.1 27.5 
7.65 34.5 S7-R8 150-200cm) 8.46 29.3 

S6-R8(0-5cm 8.24 49.1 S7-RB (200-250cm) 7.93 19.13 
S6-RB 25cm) 8.26 43 S7-RB (250-300cml 8.25 29 
S6-RB 50cm 8.22 41.5 S?-RB 300-350cml 8.05 24.4 
S6-RB 80cm 8.15 41.6 S7-RB +350cml 8.3 27.5 

7.77 78.4 Si'-RC ~l ., 8.1 46 
8.02 60.3 S7!8S: 5!25cmr" .y"" 8.55 45.3 
8.03 73.7 rst~ 25-50cm},:';,, 8.68 48.8 
8.18 33.5 S1-RC 50-1®«.iil ' 8.86 48.5 

S6-RD(0-5cm) 8.11 106.6 s1:Rc ,100-1Wcmr J 8.81 48.2 
S6-RD(25cm) 7.93 42.2 iS7--RC (í+-150,en'l)'. . 8.95 59.7 
S6-RD(50cm) 8.13 86.1 SS-A (0-Scm) 8.52 340 

8.92 50.1 SRBID«ID). . '.'Jri'.' 8.01 771 
8.69 48 S8.;c.B{t5~m) . · ii:;;;. . 8.07 224 
8.64 44.5 S8-LB 40cmf'. ':; ,.. 8.17 249 
8.73 44.5 S8-LC(0-5cm) 8.1 169 
8.62 43.8 S8-LC 25cm) 8.23 68.9 

Ciudad Universitaria. Delegación Coyoacán, CP 0451 O México D.F., México 
Tel. (S5) 56 22 42 83 Ext. 129 email: füm:h~ii:.gc9ll,gia.una111.m~ fmrch{iijhotmail.c.Q.!!2 
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Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

ID Campo pH CE 
ID Campo pH (11S/cm) 

S8-LC 50cm) 8.21 62.8 S9-LB (200-2S0anl 9.25 
S8-LC 100cm) 7.12 39 S9..LB (250,,30ócm) 9.11 
S8-LC(150cm) 8.07 47.35 S9-LC (0-5cm) 9.12 
S8-LDCQ..Scm) 7.97 31 .1 S9-LC (5-25cm) 8.64 
smt.Df25crn) 8.48 33.8 S9-LC (25-50cm) 8.85 

1,$a:tD 60.crn) 8.48 50.4 S9-LC (50-100cm) 8.88 
l'Sf).LO 100cm) 8.63 110.4 S9-LC (100-150cm) 8.7 
S&tD. 120cm) 9.32 178.2 S9-LC (150-200cm) 8.85 
S8-RB 0-5cm) 8.7 83.1 S9-I.O (0-SQlÍll 8.48 
S8-RB 5-30cm) 8.53 68.9 S9-LO {5-25cml 8.66 
S8-RB 30-45cm) 8.22 263 S9-LD (25-SOcml 8.96 
S8-RB 45-70cm) 8.6 87.8 S9-LD (50-100cml 8.6 
S8-RC 0-5crn) 8.22 193.3 S9-RB (0-5cm) 8.73 
S8-RC (5-25cm) 7.93 134.3 S9-RB (5-25cm) 8.28 
S~C C25-50cm) 8.13 78.95 S9-RB {25-50cm) 8.91 
SS..RC 50-100cm) 8.28 58.1 S9-RB (50-100cml 9.19 
::ss.:Rc +100cm) 8.56 116.4 S9-RB (100-150cm) 8.82 
S9-A (0-5cm) 8.85 57.2 S9-RB (150-200cm) 9.22 
S9-A 5-25cm) 8.88 54 S9-RB (200-260cm) 8.68 
S9-A 25-50cm) 9.13 53 S9-RC (0-5cm) 8.85 
S9-A (50-100cm) 9.17 52.8 S9-RC (5-25cm) 8.69 
S9-A (100-150cm) 9.01 46.3 S9-RC (25-50cm) 8.82 
S9-A (150-200cm) 8.94 40.1 S9-RC C50·100cm) 9.08 
S9-A (200-250cm) 8.94 36.1 S9-RC (100-150anl 9.06 
S9-LB (0.5cm) 8.96 61.3 'S9-RC (150-200cml 9.07 
SR& (5-25cm) 9.18 34.1 S9,RD (0-5cm) 8.24 
S9-LB 25-50crol 9.03 43.4 S9-RD (5-25cml 8.66 
S9-LB 50-100cm) 8.82 32.9 S9-RO (25-50cm) 9.02 
S~LB 100:1 SOcm) 8.88 34.2 S9-RD (50-100cml 9.01 
sg:¡_e 150-200crñl 9.16 34.1 

Ciudad Universitaria, Delegación Coyoacán, CP 04SIO México D.F., México 

CE 
(11S/cm) 

34 
32.5 
42.7 
76.2 
48.3 
37.7 

41.35 
34.6 
143.5 
119.8 
57.9 
32.9 
69.3 
312 
41.9 
95.6 
40.5 
52 

51.8 
39.5 
128.7 
82.9 
46 

50.2 
44.1 
11 1.1 
47.8 
45.9 
41 .6 

Tel. (SS) 56 22 42 83 Ext. 129 email: finrch@geologia.unam.mx fmrch@hotmail.com 
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Resultados de FRX : 

ID Campo 

LO 
S1·A (0-Scm) 
S1-LB (0-5cm) 
S1-LC (5cm} 
S1 -LC (25cm} 
S1-LD(5cm) 
S1-LD(25cml 
S1-LD (50cm) 
S1-RB 10-5cm) 
S 1-RB'(0-5cm) 
S1-RB'(25cm) 
S1-RB'(50cm} 
St-RC (0:&m) 
S1-RC (25an) 
S1-RC roca 
S1-RD (0-5cml 
S1-RE (0-Scm) 
S2-A (0-5cm) 
S2-LB (0-5cm) 
S2-LB (25cm) 
S2-LC (0-5cm) 
S2-LC (25cm} 
S2-LC (50cm) 
S2-LC roca 
52-LD (0-5cml 
S2-LD roca 
S2-LE(0-5cm) 
S2-LE roca 
S2·RB (0.5cm) 
S2-RC (0-5cml 
S2-RC (25cm) 
S2-RC (50cm) 
S2-RD (0-Scm} 
S2-RD (25cm} 
S2·RD (50cm} 
S2-RE (0-5cm) 
S2-RE (25cm) 
S2-RE (50cm} 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

As Ba Cr 
mg/Kg %CV mgf.Kg %CY mg/Kg %CV 

5.00 30.00 10.00 
18.08 10.93 790.25 1.84 95.27 2.37 
16.60 6.44 730.44 0.68 95.31 2.69 
28.27 8.21 582.24 1.49 108.02 3.22 
29.32 9.62 589.45 4.58 95.94 11.24 
37.99 2.74 582.76 3.85 106.21 8.81 
31.46 5.64 576.48 3.82 108.10 6.44 
49.23 5.87 632.91 1.51 104.01 3.56 
14.42 8.81 660.28 1.88 114.78 3.56 
16.82 4.52 752.43 1.53 108.41 5.29 
16.87 9.15 741.91 2.15 102.01 5.17 
16.45 3.97 745.24 1.91 118.27 2.38 
17.01 12.88 681.59 1.22 114.07 3.99 
20.58 3.63 678.11 1.70 131.56 5.62 
10.11 15.08 674.91 2.71 109.64 4.56 
40.24 3.98 830.35 1.32 141.73 1.30 
18.81 5.40 613.55 1.82 138.98 3.25 
17.68 4.11 765.77 1.69 104.42 5.74 
18.95 9.16 605.29 1.04 113.47 2.59 
19.46 7.86 736.67 1.58 131.57 7.64 
147.55 3.01 521 .65 2.97 107.43 12.59 
42.79 2.12 663.95 1.39 131.11 2.91 
107.98 4.95 578.59 0.84 119.70 8.56 
241 .02 1.88 404.40 2.34 104.24 3.38 
351 .24 1.08 236.68 2.25 96.10 9.23 
247.08 0.84 63.39 13.18 89.74 3.65 
79.98 1.86 639.59 0.67 117.40 2.86 

452.34 1.68 200.98 3.73 85.99 5.72 
19.19 4.53 697.50 2.29 106.09 4.02 
22.38 4.77 700.68 2.19 106.66 0.61 
20.1 2 3.52 491.16 4.12 117.71 3.92 
24.81 3.95 621.71 1.22 119.22 3.77 
22.06 2.77 678.34 2.74 121.94 10.09 
23.27 1.45 590.89 1.77 124.09 5.24 
23.57 2.55 607.53 1.84 119.55 6.06 
29.93 5.54 364.37 4.38 105.34 7.25 
23.47 5.01 635.48 1.32 124.39 2.01 
24.51 8.18 616.41 2.39 127.52 3.87 

Ciudad Universitaria. Od1:g<1ción Coy<lacún. CP 0451 0 Méxic.;o ü .F. , Mc:xico 

mg/Kg 

9.00 
44.13 
38.28 
40.41 
40.58 
41. 15 
52.21 
49.31 
40.71 
49.80 
51 .98 
52.47 
59.09 
58.44 
42.04 
63.44 
59.29 
41.68 
41.07 
45.12 
52.25 
59.60 
64.87 
27.38 
30.51 
18.27 
44.20 
55.39 
39.01 
43.13 
38.79 
62.70 
55.32 
67.04 
62.56 
54.55 
52.64 
56.52 

Tel. (55) 56 22 4~ 83 Ext. 129 cmail: lrn1,l1¡i1·!.!~0I.QQia.11:1!m1.111~ f1nr.ch(ti;hotmail~co.1!!. 

Cu 
%CV 

7.97 
9.08 
6.87 
3.82 
8.34 
2.06 
7.64 
2.23 
13.33 
6.82 
4.50 
3.26 
2.11 
3.23 
3.34 
1.57 
2.05 
3.68 
12.61 
2.28 
2.42 
5.79 
12.18 
10.06 
17.41 
5.23 
6.82 
16.48 
8.10 
4.70 
3.31 
2.37 
2.07 
4.95 
1.15 
5.40 
4.05 
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~ji¡ ' 

IDCAamp.~., 
i;f1 ~ . 

e l..[) 
$1-A (,Q.~S.c.ml 
SHB 0-Scm) 

1,S1:.tC. cscmr ·'"~ 
F{3.j!};C, '25cm) ""I""' • 
S1-LD 5cm) 
S1-LD 25cm) 
S1-LD 50cm) 
ShR.B ílHicml 
S1-RB' 0-5cml 
S1·RB' 25cm) 
S1-RB'(50cm) 
S1;RCiO-SC:inb 1 l/ii~ 

S1-RC 25cmf 
S1-R'G 'foca , 
S1-RD (0-5cm) 
~1~Rlt 0-Scml 
S2-A (0-Scm) 
$2.l.B 0-'5cm) 
S2~LB 25cm} 
S2-LC (0,5cm} 
S2-LC 25cm) 
$2-LC (50cm} 
S2-LC roca 
.$2°LD 07.m) 1 

S2-LP roca .... •• 
S2-LE(0-5cml 
$2-LE roca 
S2-RB Q-5cm) 
S2-RC (O-Semi 
$2-RC 25cm) 
S2-RC 50cm) 

1,s~RD Qt5é,ri) ,, !\! 

S2,~0 (25"ctn1' 
S2•.IID 50cm)' * 
S2-RE 0-5cm) 
S2-RE 25cm) 
S2-RE (50cm) 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Fe · 'Mn,)· Pb 
'ó'f.,:;C: %CV mg/Kg %CV mg/Kg %CV 

,~ . oJa , 40.00. 6.00 
:L2J7 0.08 475.44 2.53 21.58 13.08 

1.76 0.28 450.17 3.37 19.74 2.65 
~2.65 0.4.4 526-43. 1.37. j 40.22 4.00 

l i" 2.4'.ll 0.15 '61I6.0 1.23 43.99 8.24 
2.82 0.31 564.07 3.55 75.69 2.19 
2.83 0.54 628.39 1.61 58.09 1.80 
3.37 0.14 695.83 1.19 96.43 0.56 
1.98 0.38 418.72 4.45 21.38 2.36 
2.26 0.52 502.15 5.71 23.95 8.05 
2.30 0.39 534.44 3.05 23.30 2.62 
2.39 0.26 532.90 2.74 20.94 5.88 
3.31 0..4.4 588.50 1:32 ..• 25.61 7.30 
3.56 0.21 660.05 4.30 24.68 3.32 
2.79 0.23 737.34 2.26 13.52 -19.85 
6.66 0.32 915.07 5.85 18.18 3.24 
3.37 0.35 . 825.23 2.2s r 40.42 5.75 
2.73 0.48 478.87 4.64 22.97 3.27 
1.85 ·~ 0.39: 33a,_37 6.13 21.05 10,52 
2.85 .. 0.31 

... ~· 517..66 3.67 23-24 2,04 .N , 

3.37 0.54 697.82 0.49 522.39 2.10 
2.89 0.46 637.20 2.08 96.72 1.40 
3.09 0.17 748.38 1.26 289.57 2.34 
2.81 0.27 695.09 0.42 781.17 0.22 
2.53: 0.16 278.51 9.39 81t28' 0.43 
t23 0.62 173.83 1.0.22 · 1245.75 0.32 
3.17 0.35 1182.77 1.49 416.16 1.15 
4.44 0.24 424.28 2.80 539.32 1.86 

.,. 1.971 0.25 406.48 2.57 27:54. 0.78 
2.65 0.28 633.08 2.20 27.45 1.72 
2.14 0.31 421.42 2.00 24.61 5.84 
2.99 0.29 687.05 3.25 31.64 3.48 
.2.87 0.10 522.60 2.75, 24.48 4.94 

.: 2.83 0.07 745.44 2.18 38.60 3.12 
2.89 0.31 652.64 2.86 33.92 3.05 
2.72 0.42 857.00 0.85 95.27 2.52 
3.05 0.40 563.57 5.63 31.96 2.66 
2.95 0.17 619.27 3.05 38.40 6.97 

NA= No aplica <LOO= Debajo del límite de detección. 

Ciu<lad Universitaria, Delegación Coyoacán, CP 04510 México D.F .. México 

mg/Kg-.., 
7.00 

43.2,1 
40.73 
113:33 
1.40A9 
158.51 
119.35 
167.38 

., 44.28 
48.55 
49.94 
52.56 
54,14' i 

., 
54.70 
47.60 
58.02 
t i 1.17 
41.71 
43_.03• 
51.56 
155.61 
76.56 
123.95 
147.22 
93.98 
97.26 

225.89 
383.89 
43.46 
55.14 
52.16 
71.29 
60.40 
82.15 
72.40 
96.34 
64.53 
71.67 

Tel. (55) 56 22 42 83 Exl. 129 email: fü1r~h((1),geologia.1J11<1m.111x fmrch@hotmail.com 

Zn 
%CV 

.4.16 
4.03 
3.79 

. 1.04' 
2.26 
2.91 
3.42 
l~7 
8.88 
1.94 
4.09 
2.99 
4:'05 
7.71 
11.16 
• 1.35: 
8.48 
4:s1 
f Z6 
1.06 
1.08 
2.25 
2.92 
3.83 
4.85 
0.83 
2.04 
4.26 
8.51 
4.43 
0.32 
3.57 
4.62 
4.81 
5.87 
1.74 
5.30 
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,~, ID CampQfnif· .; 

1~: lJ) ~'f· 

S~A /0-5:crñl 
$3-LB (0-5cm) 
S3-LB (25cm 
S3-LC.'.(11'.:!iéit ,r 
S3~LC1•(25ém1 

'S3~(G:,socmi 
S3-LD I0-5cm) 
S3-LD (25cm) 
S3-LD (50cm) 
S3-LE co~scm 
S~LE(25cm . 
S3-LE(50cml ti! • 
S3-RB I0-5cm) 
S3-RB (25cm 
~~Cf10-Scott'' ', 
$3-R'C l25eaiJ~ 
S3-8C'{50~) 
S3·RD (0-5cml 
$3-RO (25cm 
S3-RD (50cm 
S4-LB(0-5cml 
S4-LB(25cm) 
S4-LB(40cm) 
,$4,,l010-5a.n . 

S4:lC(25cm 
S4-LC(50cm 
S4-LD(0-5cml 
S4-LD(25cm 
S4-LD(50cm) 
S4-Rg(0-5c'ih) ,., 
S4-RB(@cfü),. 
S4-RC(0-5cm) 
S4-RC(25cm 
$4-RC(50cml 
S4:Blf(0.5cm) 
S~D(25cmL: · 

,,. e¡;; 

S+.8Dl50cm .. : · ; • ·< .. • 

S5-RC(0-5cml 
'~S5-.A (0-5crril 
$5-LB (0-Scm 
$5,LB (25cm) 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

lai'! AJ Ba Cr 
l1;; ma/Ka º/1tCV mgiKg %CV rña/l(á • %CV 

5.00 30.00 .10.00 
15.88 15.62 706.65 3.89 87.83 5.13 
16.89 2.94 769.95 3.05 83.38 2.54 
16.14 11.63 711.15 2.00 85.45 3.67 
15.92 9.28 _767.68 4.34 87.88 3,23 
15.36 8:68. 697.75 0.14 83:55 5 .. 3.9 

e;;¡ 
.17.53 9 . .91 1 680.31 .. 4.26~ 91.09 

,. 

3.18 
21.67 6.85 618.59 2.19 100.15 1.49 
14.45 2.34 741.94 4.26 90.30 3.02 
17.59 4.65 692.03 3.34 82.93 4.01 

-c:; 7.54 . 3.46 581.49 1.27 78.57 4.94 
8A2 " "' 6.60 360.05 5.3.1. 93.32 ' 4.07 
9'.95 15.17 301.38 7.40,, 89:39 7.90 
17.55 12.47 774.06 3.91 81.72 7.55 
19.64 8.25 597.85 1.04 87.51 1.26 

~ 

· 1~1.21 17.15 155.05 5.75 95.6.3. 3.30 
21.83 8.881 382.25 2.78 97.50 0.89 
21.08 10.04 429.45 5.52 106.80 1.89 
12.22 2.49 397.52 2.71 95.75 4.12 
12.34 10.55 555.70 1.03 89.44 5.46 
13.16 7.74 218.22 8.21 91.95 3.56 
15.90 2.52 654.76 4.78 80.41 4.42 
25.36 6.84 227.70 5.60 95.73 2.69 
17.25 8.76 612.43 3.10 81.68 3.56 
19.99 10:44. 294.89 3.34 94.83 4.18 
16.55 6.05. 402.03 6.23 88 .. 35 '9.00 
23.75 9.26 232.14 4.48 

l ·C 

95.83 °' 3.05 
5.95 2.02 241.43 7.18 82.45 4.26 

<LOO NA 284.22 3.41 83.00 4.12 
7.32 12.49 221.58 6.67 71.37 1.85 

. 16.58 7.12 84.14 10.33 ~6.86 3.34. 
12.82 12.93 539.41 3.72 

.. 

87.92 6.26 
40.91 1.76 549.56 1.01 95.52 3.34 
33.09 1.57 281.42 1.73 108.04 6.06 
18.23 7.37 388.44 3.46 77.71 2.40 
32.65 4.41 333.32 7.53 84.59 3.91 

.. 40.95 4:43. <LOD NA' 84.99 8.50 
35;79_ 3.94 43.1.:01 1.72 97.78 5.81 
18.19 2.30 344.83 1.51 112.48 1.82 

.. 7.53 6.03 664 . .0.6 0.54 80.40 6.39 
9.05 9.30 516.15 5.00 79.78 4.91 
8.04 15.43 576.27 2.10 80.50 3.05 

·. 

Ciudad Universitaria, Delegación Coyoacán, CP 04510 México D.F .. México 

ma/Ka 
9.00 
46.78 
46.53 
55.19 
62.60 
54.75 

.• 53::35, 
83.64 
72.14 
63.60 
38.6.4 
36.15 
43.24 
49.57 
52.99 

109.22 
83.39 
86.19 
46.06 
52.95 
62.30 
61.68 
56.72 
50.22 
69.84 
59.42 
83.06 
35.79 
33.88 
30.60 
71.83 
55.42 
97.39 
96.35 
64.27 
108.84 
127.58 
11.1.14 
88.55 
38.13 
31.02 
41.31 

Tel. (55) 56 22 42 83 Ext. 129 emaíl: ftmclJ{!.1;gcologia.unam.mx frnrch(a),hotmail.com 

Cu --

%CV' 

3.72 
2.71 
1.39 
1.93 
3.62 
5.24 
4.68 
1.64 
1.34 
3:4.8. 
2.88 
4.02 
3.88 
2.56 
2;13\ 

· .. 3.66 
5.29 
4.64 
2.51 
1.36 
5.54 
5.79 
5.10 
2.12 
1A9 ; 
4.38 
0.15 
2.46 
2.04 
1.40 
4.09 
1.81 
4.78 
6.52 
4.11 
3.04 
2.93, 
4.45 
2.92 
3.70 
3.82 
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I>! 

JO Cefl1po , 

~ LO ;· 

.S$-~10-5cml 
S3-LB 0-5cm) 
S3-LB 25cm) 
iS3.tC 0-5cml m 

S3-LC 25cm) 
S.HC'SOémf 
S3-LD 0-Scml 
S3-LD 25cm) 
S3·LD 50cm) 
S3-LEO«mY 

a, 

S3-LE 25®l 
S:l-LE' socml 
S3-RB 0-5cm\ 
S3-RB 25cm) 
S3-RC. 0,,5cml 

'~ R(t25cm) 
.&3~RC 50cm) 
S3-RD 0-5cml 
S3-RD 25cm) 
S3-RD 50cm) 
S4-LB(0-5cml 
S4-L8(25cml 
S4-LB(40cml 
S4-l:C O-*ScmT' 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

•• ;'. > '''ii .... Fe Mn pl, 
Jli" %CV mg/Ka .°4 CV ina/Kg"' o/o CV 

. ,.i¡,ift10 
.,. 

40.00 ' '6.00 
' 1.45 • 0.39 308.52 2.54 19.78 9.77 

1.60 O. 19 340.81 5.83 20.72 3.07 
1.85 0.10 372.91 6.74 21.93 8.56 
2.2S 0.30 385.08 • 1.20 22.40 1.13 
1;96 1.00 : 362.89 7.70 ' 24.32 8.44 
1.84 0.83 325.52 , 9.58 20.45 3.29 
2.94 0.51 509.63 3.15 28.52 5.94 
3.58 0.59 551.02 0.26 48.43 3.25 
2.43 0.62 397.58 4.59 22.37 5.85 
l.39 0.05 365.17 0.50 18.27 5.46 

~ 1.71 027 489.23 0.25 15.05 5.36 
2.10 0,35 491:45 5.16 21.28 10.84 
1.89 1.05 427.44 2.93 21.79 8.89 
1.97 0.55 380.89 0.38 20.37 6.98 
3.'25 0.32: 711.18 2.64 38.93 10.83 
4.07 0.22 646.01 3.19 · 32.44 7.82 
~3.27 · 0:69 611.45 3:721 32.51 2.00 
2.02 0.20 585.43 3.48 23.49 1.10 
2.29 0.30 700.51 3.36 25.54 7.96 
2.73 0.31 589.54 3.53 30.79 1.73 
2.47 0.80 473.96 9.69 23.92 2.32 
1.78 0.58 325.51 4.52 27.90 4.36 
1.33 0.64 277.58 4.01 22.87 4.90 
2.88 0.77 589.85 2.48 32.96 5.86 

~ tC25cm~ !tJ'i. .,.: 2.82 0.49 52,[57 · 1.17 ; 29.80 1.37 
S<t-LC(50cml 3.79 0.50¡ 647.60 4:90 38.61 6.91 
S4-LD(0-5cm) f .10 0.08 336.93 6.90 21.06 14.22 
S4-LD 25cm) 1.40 0.69 416.93 3.41 24.29 1.92 
S4-LD 50cm) 1.33 O. 19 417.87 4.22 21.03 9.40 
S4><8B 0-5001)1 2.45 0.40 438.98 1.57 31.63 14.52 
S4-RB 30cmf 2:.1a~· 0.30, · 421.90 3.12 ' 24.12 3.50 
S4-RC 0-5cm\ 2.91 0.75 600.29 1.51 34.01 4.63 
S4-RC 25cm) 3.82 0.22 611.20 2.69 35.08 2.00 
S4-RC 50cm) 2.43 O. 16 377.22 6.30 23.42 2.82 
S~RD 0·5cml 3.02 0.58 742.18 2;74: 46.51 3.91 
S4,RD t2~ml . , 3.43 . 0.53 782.91 2.62 47.23 6.80 
S4'RD 50cml ,, , 3:31 0.42 801.21 0.7.2 44.32 5.57 
S5-RC 0-5cml 3.28 0.38 768.22 0.91 39.36 6.77 
SS.A!{o;,5cmi .. 1.06 o:ot 286.65 5.66 17.13 3.32 
S5-LB 0-Scm} 0.97 0.87 209.19 7.12 17.83 7.01 
S5-LB 25cm) 1.06 0.30 254.49 1.61 18.27 10.10 

Ciudad Universitaria, l)clcgación Coyoacán, CP 045 l O Mixico l>.F., Yléxico 

, 
Zn 

mg/Kg 
7.00 

47.68 
50.72 
48.97 
52:99 
49.95 
51.13 
73.56 
52.86 
49.76 
45.77 
34.52 
47.51 
54.91 
47.19 
97.39 " 
84.29 

·81.tit 
74.69 
77.17 
87.09 
63.72 
66.75 
56.13 
B4:15 
75.40 
94.61' 
36.71 
46.09 
46.27 
90.60 
65.18 
96.17 
89.26 
63.71 
119.89 
141.28 
122.78 
90.71 
40.06 
36.79 
36.84 

Tel. (55) 56 22 42 83 Ext. 129 email: timch(á;.gcol~lgia.unam.mx fmrch(ii;hotmail.com 

%CV 

5.76 
4.58 
7.32 
3.73 
5.37 
3.61 , 
4.78 
7.45 
3.73 
2.98 
0.74 
5:35 ;.< 
0.96 
3.96 
3.43 
4.65 
3.22 
2.04 
3.21 
4.58 
2.60 
0.45 
4.45 
1.961 

6.83 
5.15 
6.40 
10.38 
3.00 
1.38 
2.20 
4.00 
4.13 
3.63 
2.26 
2.74 
0.34 
1.03 
5.45 
2.48 
0.73 
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~, ~ IDCampo 
'"~~ 

11" LDr 
"S5-LC (0-5cm) i 
S&.bG 25cm) 
S5·LC.;, 50cm) , 
S5-LD 0-5cm) 
S5-LD (25cm) 
SS-LO 50cm) 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquimica Ambiental 

As Sa Cr 
~,--mgfKg· %CV ingfKg ~, cv ma/K<i · %CV 

s.oo: 30.00 10.0.i) , 
14,28 6.07 584.93 3.08 95.17 3.72 
8.20 1.4.43 727.03 2.35 77.33 5.65 

'10.75, 21.60 . 754.74 3.10 79]6 3.67: 
13.77 5.34 631.43 1.80 92.25 6.87 
12.88 19.31 684.82 1.90 86.58 3.77 
25.15 8.78 553.34 4.29 118.33 7.58 

~[~dicmL • 
.... , 

22.67 8.55 540.96 1.50 106.16 5.07 
S'!RE 25cm): 23.73 3.39 525.89 5.82 90.90 11.44 
S5-l.E 50cm;), ·"· ' 22.11 6.86 541.33 6.19 98.98 1.52 
S5-LE rQe,a' ' ~ '• -c;LOD NA 146.20 5.52 75.52 1.31 
S5-RB 0-5cml 10.41 8.84 636.96 2.88 73.97 2.13 
S5-RB (25cm) 12.44 4.85 773.16 1.90 71.61 5.04 
S&;l{G roca .. --

<LOO • .NA "' 144.55 6.44 7.5.44 2:34: 
S5-RD (0-5crn) <LOO NA 200.30 2.37 90.10 10.82 
S5-RD roca <LOO NA 221.52 6.55 74.50 1.62 
S6-LB 0-5cml 8.18 16.03 583.76 1.76 68.91 4.29 
S6-LB(25cm) 7.83 19.01 653.00 0.81 74.03 1.10 
S6-LB 50cm) 7.55 10.09 716.83 2.16 81.56 3.44 
S6-LB(100cm) 8.49 12.78 744.24 1.78 74.14 3.42 
ss.truo:I~cifü l!! 8.78 , 4.28 650.08 3.66 71.60 4.56 
S6-LC/25cm) <LOO NA 691.43 2.20 86.27 5.23 
S6;1.Ci !SOéii'fl 9.83 12.76 ' 187.70 13.72 . 74.32 5.22 
S64..€'70em) ~ 7.43 18.14 582.22 1.43~ 85.94 3.75 
S6-LD 0-5cm) 17.15 5.27 452.31 2.62 82.01 4.87 
S6-LD 25cm) 16.06 5.73 618.75 4.69 93.46 4.90 
S6-LD 50cm) 17.57 5.99 553.59 4.22 85.02 5.45 
S6-LE o:5cm1 ,. 7.25 , 0.39 226:46 .M5 i 91.0.6. 4.18 
$6-lE 'Rocal t .. c:LOO NA ''813,35 2.69 68.95 5.69 ... 
S6-RB 0-5cm} 9.26 7.73 679.30 4.23 72.76 6.13 
S6-RB(25cml 9.87 1.94 574.75 4.50 80.50 5.10 
S6-R8(50cm} 7.41 3.85 616.42 2.58 80.12 2.16 
S6-RB(80cm) 7.15 16.02 751.92 2.96 73.96 3.71 
$:Re o-scmir . 14.53 11.30 478.82 5.66 90.37 5A1 

1,S6~C 25cm) ,., 15}6 I•' 10.44 43028 , 2.71 88.87 4.98 
S6-RC 50PfñW 16.82 10.35 476.92 4,7.t 85.26 0.93 

1sS6-RCí1oocm}, • 13:64 5.76 480.68 7.11 89.30 3.53 

NA= No aplica <LOD= Debajo del limite de detección. 

Ciudad Universitaria, Uclcgación Coyoacán, CP 04510 :-..1éxico D.F., México 

Cu 
mg/Kg , 
9.00 

82.14 
55.62 
52.92 
60.48 
55.26 
106.03 
82.80 
89.41 
81.28 
24.77 
35.93 
40.48 
28.02 

314.46 
36.89 
31.16 
36.10 
30.90 
39.01 
31.16 
29.64 
41.31 
32.90 
71.66 
63.32 
64.91 
42.17 
35.02 
30.10 
38.88 
32.27 
33.03 
71.22 
70.04 
64.20 .. 
53.37 

Tel. (55) 56 22 42 83 Ext. 129 emaíl: finIT.h0.';geologia.um1m.1~1~ fmrch(a).hotmail.com 

%CV ' 

3.31 
2J3 
3.51 
6.23 
3.99 
3.09 
4.07 
4.39 
3.09 
7.6t 
10.82 
3.32 
7.62 
0.14 
4.45 
3.51 
3.96 
5.11 
7.23 
10.91 
2.35 • 
8.37 
2.57 
0.50 
3.77 
5.06 
7.73 
2.11 
7.29 
4.95 
7.18 
3.99 
1.94 
3.67 
2.21 
7.75 
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F=·,, 
11 'ºl~a'mpo ,.,., .. ·~ ., ... LD ,. ,>. 

S5-LC W-5i:mij 
S5-LC·l~5chi) 
S5-LC (50am m.' 
S5-LD (0-5cm) 
S5-LD (25cm) 
S5-LD (50cm) 
S5-LE,(Qa5cm 

,,SS:LE"l25em . "" 
S5-LEl5.0cmf ;\.;,¡ 

S5-LE moa 
$5-RB (0-5cm 
S5-RB (25cm) 
$5.~RCroéa 
S5-RD (0-5cml 
S5-RD roca 
S6-LB(0-5cm 
S6-LB(25cm) 
S6-LB(50cm 
S6-LB(100cm 
:SS:CG10-5ern ,_ 

S6-LCí25c;m ~ 
S6-LC(50o,n:1Jíi 
S6.~~Cl70cm\:: 

, 

S6-LD(0-5cm) 
S6-LD(25cm 
S6-LD/50cm 
S6-LÉ<0-5em 

'·sHE!Rocar 
S6-RB(0-5cm) 
S6-RB(25cm 
S6-RB(50cm 
S6-RB(80cm) 
ss;RC(0:i5cri\)" 
S'@C(25cm ~ 

Stl-RC(50Glñ ~ 

S6-RC(to.0.cm} 

e¡¿ 

Laboratorio Nacional de Geoquimica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Fe Mn ~ Pb 
. ' º' 

mgjjijf % ,, . %1 CV mg/Kg %CV ºk CV 
··oJo 40.00 uo 
· 5.64 0.14 040.85 3.04 26.48 3.38 

1.76 ~ 0.73 303.32 3.64 21. U 4.42 
2.02 0.26 362.38 9.05 20.96 10.32 
2.68 0.35 444.93 4.39 19.58 10.47 
2.76 0.28 454.93 2.07 22.70 8.72 
6.18 1.94 818.39 3.20 34.86 4.62 
~.21 0.42 664.65 3.57. .35.32 4.01 ' 

¡ ~t99 1 1.03 655.54 3.25 '33.49 3.36 
3.79 0.26 651.86 1.55 35.09 9.05 
0.29 0.76 113.97 9.93 21.02! 5.65 
1.03 0.26 331.36 5.20 15.25 4.39 
1.06 0.43 280.84 1.15 17.08 12.11 
0.81 0.65 332.52 2.10 22.24 9.49 
1.74 0.45 1018.83 3.07 34.47 5.75 
1.13 0.09 479.11 1.85 16.34 4.32 
0.99 0.55 200.55 14.89 18.09 9.92 
0.92 0.38 199.33 2.46 14.98 9.11 
0.84 0.31 !74.06 8.28 17.85 9.66 
1.14 0.35 234.86 7.00 16.81 4.49 
1.13 0.30 237.88 4.68 16.09 3.37 
0:89 021 209.83 3.13 18.21 7.79 
1.24 Q,65 174.92 - 1 •. 8:2.. 19.29 5.65 
1.00 0,941 212.82 3.85 16.55 15.32 
2.93 0.18 580.71 5.34 29.47 9.27 
2.92 0.43 541.18 4.89 27.33 3.42 
2.84 0.45 522.95 5.23 27.45 3.63 
2.93 0.17 784.51 2.95 • 26.03 6.75 
1.33 0.44 475.93 2.21 11.29 7.52 
1.17 0.35 225.61 4.51 17.14 12.02 
1.14 0.11 243.32 6.28 14.98 1.98 
1.21 0.63 229.96 4.58 16.56 7.10 
1.04 0.32 220.87 9.96 20.50 10.17 

~ .85 0.64 531.55 5.15 27.4.5 6.41 
-_ 2.4,7,,' 0.34 466.64 '4:22 23.77 1.28 

2.62 0.37 • 604.79 0.91. 27.86 4.94 
2.43 0.27 490.81 1.13 21.45. 1.22 

NA= No aplica <LOO= Debajo del límite de detección. 

Ciudad Universitaria. Delegación Coyoacán, CP 0451 O México D.F .• :vléxico 

... 
mg/Ka 
7.00 

58.52 
43.48 
.41.67 
50.62 
55.39 
81.85 
'86.56 
83J3 
8.6.43 
22.34 
39.50 
41.21 
54.0.9 
130.94 
74.80 
33.96 
29.18 
32.55 
30.86 
37.75 
33.29 
40.22 
30.30 
91.00 
72.82 
74.00 
113.83 
46.96 
38.16 
38.08 
37.10 
32.81 
76.77 
68.06 
81.22 
59.15 

Tel. (55) 56 22 42 83 Ext. 129 email: füm:h(,1;g,colpg!;!·11m11n.mx fmrch@hotmail.com 

Zn 
%CV 
~ 

4.74 
.. 3 .. 4.9 : 

~ 6.04 
5.24 
7.04 
4.75 

~ 2.04 
; ''·'· 2.90 

2.90. 
13'.96 
7.16 
1.66 
3.53 
2.30 
1.77 
5.14 
8.48 
8.82 
10.61 
t25 
2.60 
7.60 
10.58 
0.60 
3.31 
2.35 
1.81 
4.80 
5.93 
4.72 
8.08 
3.81 

. 1.16 .. -
8.20 

- 5.74 
5.85 
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-To;'\ . 
lli: }D Campo 

' .J ii;;·· ···.,.~,tD .;, · 

S6-RD(0-5cm) 
S6-RD{25cm) 
S6-RD(50cm) 
S1-A(O-~l 
S7~A"'(S.:25cm) 11' 

Sl-A"f25-50om) 
S7~A{5(HOOcml 

1'.S7~1,100-150cm). • 
S7,-A (15(}200cm) 
$7-A (200-250érii) 
1,s1-~ (2so-29ó-cmr 
1'S7'!A (+290éiñ) 
S7-LB (0-5cm) 
S7-LB (5-25cm) 
S7-LB (25-50cm) 
S7-LB (50-100cm) 
S7-LB (100-150cm) 
S7-LB (150-200cm) 
S7-LB {200-250cm) 
S7-LB (250-300cm) 
S7-LB (+300cm) 
".S°fLC (O.Semi " " ' 

S7~LC ('5-25cm) 
11S7-Uf(25-50cml 
S7-LC (50-100~m.1 
sr....t.c (100-150cml • 
S'7dC {f'150om) 
S7-RB (0·5cml 
$7-RB (5-25cm) 
S7-RB (25-50cm) 
S7-RB (50-100cm) 
S7-RB (100-150cml 
S7-RB (150-200cm) 
S7-RB (200-250cml 
S7-RB (250-300cm) 
S7-RB {300-350cm) 
S7-RB (+350cm) 

i,f 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

As Ba Cr 
mg/Kg %CV mg/Kg %CV ma/Kg %CV 
· 5.00 30.00 10.00 
12.60 18.45 382.81 4.12 81.84 5.76 
17.52 8.49 509.60 4.59 96.40 0.55 
18.04 10.58 475.08 6.34 90.05 6.39 
• 8'.67 4.18 ; 720.10 2.67 87.00 1.02 

'" 7.17 3.21 750.42 1.31 73.72 2.70 
8.20 ' 19.34 657:29 2.85 7.4.87 0.85 
11.29 7.16 813.02 2.51 76.49 1.61 
6.78 11.30 612.27 0..7~ 82.57 0.79: 
10.76 18.91 625.37 ', 2.62 ·•;;, •. 85.08 3 .. 3.6 
7.98 n.73 681.22 2.60 92.57 4.20 
11.00 2.58 77.3.19 2.66 81.68 6.12 
7.74 9.75 638.42 3.86 75.22 3.75 
10.73 8.44 578.09 6.18 93.04 2.73 
14.20 7.89 644.88 2.51 87.61 3.99 
11.63 11.80 629.58 1.86 89.42 5.34 
12.00 14.86 701.70 2.50 89.76 6.42 
11.58 2.58 743.29 0.72 90.90 2.72 
9.79 18.37 695.67 0.63 85.84 1.37 
12.31 9.68 568.39 9.18 87.11 2.52 
11.77 7.52 550.79 6.14 82.78 5.11 
9.51 7.96 625.32 2.31 78.48 2.99 

14.77: 6.41 559.63 4.tt 88.08 2.43 
·~ .13..45 12.01 555.73 4.54 89.29 0.81 

,·12.32 11.28 479.65. 6.33 92.43 1.94 
13.18. 7.64 536.73 4.03 I ' 85.39 1.76 

"' 13.98 4.47 634.25 3;42 92.44 2.93 
9:38 12.43 689.58 3.82 :85.37 0.55 
8.47 4.26 668.21 0.49 90.90 2.02 
8.87 5.50 669.65 2.97 77.70 1.41 
10.54 3.50 709.03 4.40 83.82 0.71 
8.35 8.11 782.77 3.20 80.40 4.50 
7.57 4.58 543.06 6.34 82.56 5.29 

11.60 3.89 713.52 2.41 88.43 5.29 
10.60 16.70 687.00 2.72 81.58 1.56 
8.30 6.89 762.75 3.19 77.92 3.23 
10.65 11.37 834.64 6.36 82.90 2.38 
7.50 14.19 660.31 0.85 79.32 1.93 

NA= No aplica <LOD= Debajo del límite de detección. 

Ciudad Universitaria, Oclcgación Coyoacán, CP 045 l O México D.F., :\<léxico 

~ 
~ 

.• Gu 
,, 

mg/Kg %CV 
9.00 "' 

58.16 2.07 
57.85 2.81 
62.21 3.38 

. 41'.37 4.02 
27.45 1.17 
25..40 2.61 
33.12 2.89 
32.03 3.66 
45.36 6.06 
33.38 1.92 
32.06 5.41 
27.07 0.86 
63.15 3.19 
60.26 3.84 
53.29 4.90 
54.37 3.09 
44.53 2.50 
40.15 0.83 
54.64 2.51 
36.44 6.14 
40.03 8.99 
59.26 3.69 
50.52 3.89 
63.10 0.53 
68;06 3.0.8 : 
57.43 5;.5.$.' 
35.60 4.80 
42.46 3.28 
31.45 1.95 
39.44 5.60 
41.80 4.42 
28.80 5.04 
40.04 1.51 
48.58 1.33 
30.00 5.86 
47.69 0.44 
37.99 1.70 

Tel. (55) 56 22 42 83 Ext. 129 cmail; timch(,,),geologia.,mJt•!!·mx finrch@hotmail.com 
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,;· .. 
2~;~~m.#~ ,< 

.. )/t;D 
S6-RDí0-5cml 
S6-RD(25cml 
S6-RD(50cm) 
S7-AC0-5cm) ·;,.~ e,; 

S7•A :S-25ém)t ~ 
S7•A 25-5.ü'r;m) 
57-A so:10ocml .· 
$7>-A r.oo .• ,1 socm 1 
SU< 150,200cm) 
sr~A · 200-2soc;h l 
S7-A. 250;290cm) 
S7-A!t290cm) 
S7-LB /0-Scm} 
S7-LB /5-25cml 
S7-L8 (25-50cm) 
S7 -LB (50-100cm) 
S7 -LB (100-150cm} 
S7-LB (150-200cml 
$7-LB (200-250cm) 
S7-LB (250-300cml 
S7-LB (+300cm) 
S7-LC (0,5cm} 
S7i tc~,5-26cml · ~· 
S7-[C;(25-50cm) ·• · 
S'HC (50~ 100cmr 
SN .C M00~150éml 
S7-LC (+150cm) · 
S7-RB (0-5cm) 
S7·RB (5-25cm) 
S7-RB (25-50cml 
S7-RB /50-100cm) 
S7-RB (100-150cml 
$7-RB (150-200cml 
S7-RB (200-250cm) 
S7·RB í250-300cm) 
S7-RB /300-350cm) 
S7-RB /+350cml 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

L:;, • Fe Mn ; Pb 
.. o/o %CV mafKa %CV ma/Ka o/o CV . 

,.;,.,. Q:10 .. 40.00 6JJO. , 
2.58 0.60 503.54 2.83 24.64 6.26 
2.81 0.53 498.72 0.95 28.66 7.56 
2.81 0.91 557.02 5.48 26.33 10.69 
1.20 0.78 276,73 3.55 18.78 2.41 
0.86 0.64 222.67 · 13.23 16.n 4.60 
0.91 0.92 186.62 9.56 16.79 6.J6 
0.87 ·0.38 203.11 11.78 24.78 5.26 
0.99 0.67 216.63 9.49 17.03 15.34 
2.00 0.27 346.74 3.96 1,., 22.91 3.26 
1.63 0.25 271.14 7.06 19.49 3.20 

.UO 0.24 197.42 .. L . 5.47 16.61 6.94 
0.80 : .0.25 165.15 9.31 14.33 7.99 
3.69 0.18 553.36 0.49 22.97 4.95 
2.54 0.51 487.14 3.02 22.10 4.36 
2.37 0.43 451.41 4.53 21.95 7.38 
2.75 0.64 462.09 3.02 20.04 14.37 
1.94 0.34 337.27 6.02 19.83 8.94 
1.48 0.30 293.78 5.32 17.22 12.18 
2.83 0.81 412.1 O 4.52 20.63 9.04 
1.83 0.94 233.04 5.68 17.31 9.62 
1.62 0.06 245.18 5.56 16.56 3.46 
2;M 0.38 507.92 4.56 25.12 0.43 
2.50 0.10 426.96 0;68 24.43 4.16 
2.81 0.38 532.17 3.60 28.23 8.12 
2.71 0.27 .588.99 3.37 25.52 1.97 
2.83 0.49 497.09 2.98 21.80 4.81 
1.69 0.29 281.39 9.36 19.24 5.57 
1.79 0.29 355.52 4.21 21.10 3.44 
1.20 0.02 222.05 9.62 16.17 9.87 
1.72 0.67 296.43 5.11 17.40 2.85 
1.48 0.57 248.34 2.97 18.22 3.35 
0.93 0.26 172.93 1.94 17.25 4.07 
1.90 0.57 362.12 2.03 17.23 7.50 
2.18 0.27 349.09 4.63 18.35 9.97 
0.98 0.73 227.74 5.08 16.27 6.23 
1.94 0.12 333.50 5.06 16.87 2.83 
1.33 0.24 210.68 5.59 16.53 8.59 

NA= No aplica <LOD= Debajo del límite de detección. 

Ciudad Universitaria, Delegación Coyoacán, CP 04510 México D.F., México 

Zn 
ma/Kg 
7.00 

70.85 
73.78 
70.50 
3].32 .• 
30.40 1 !,? 

32:75 
38.62 
32.95 · 

. 51.01 
38,96 

•. 32.09 
31.24 
46.93 
66.80 
52.80 
51.15 
45.92 
41.67 
46.30 
37.91 
41.52 
70.59 
60.02 
73.30 
74.27 
57.83 

~ 39.49 
43.69 
31.41 
39.00 
29.69 
27.64 
39.13 
46.26 
33.84 
65.06 
36.93 

Tel. (55) 56 22 42 83 Ext. 129 email: fm1~:J1(iJ)g<:t>k•gia.unam.mx fmrch@hotmail.~01~ 

a¡.cv·· 

5.60 
529 
4.67 
3;55 
5.20 
6.34 

~ 

s:sg: 
~3.42 

8.05 
2.17 
6.06 
4..7.8 
5.49 
0.74 
5.79 
4.66 
8.14 
7.51 
3.98 
6.59 
7.46 
6.96 
2.10 
4.30 
3.27 
2.12 
2.44 
7.15 
10.34 
2.35 
3.09 
5.76 
1.62 
7.21 
2.93 
7.68 
9.21 
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.- -~ 

ID Campo ,, 
~¡ 
::' Lil 
87-RC (0-5cm), ... 
$7-RC (5-25é.rn) 
S7-RC /25!:5.0.c.ml 
S7 ~Rc:¡.5o~JOO.e.mf 
~z~RC l:10M50cinl .,.¡ 

Sf~RCJt.150cm) t11 

S8-A (0-5cm) 
ss~tsto-scrn.l ,., '"'· . -
S8-LB(25é.mJ 
S8.-l!:BC!0.!..!!'.ll 
S8-LC(0-5cml 
S8-LC{25cm) 
S8-LC(50cml 
S8-LCí100cml 
S8-LC(150cm) 
S8'~LD(0~5~L ... 
S8ftP.t25.cml ,;i ,~. 
~1~0<5ocm1 , . F 

S8-LDnoo.c::m} ~, " 
S8"bD(l20cmY 
S8-RB (0-5cm) 
S8-RB (5·30cml 
$8-RB /30-45cm) 
S8-RB (45-70cm) 
S8-RC (0~5cml 
S8-RC (5-25cm},, 
ss~Rc:t2s~socm, 
SB~RC f50-100cml 
S8•RC {+100cm} ¡¡¡¡ 

S9-A (0-5cm) 
S9-A (5-25cm) 
S9·A (25-50cm} 
S9-A (50-100cml 
S9-A (100-150cml 
S9-A (150-200cm) 
S9-A /200-250cm) 
S9-UU0:·.5~ml 
S9-LB (572.00"lJ l 
S~l:B. í25750cmt · 
S9d..E! (50! toOcml ·"·· ,. .... 
S9~LB f100-150cm) .. ,. )ll' 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

As .. ea •:.!' Cr 
• ro.g/Kg %CV malf<a %CV n,g/Kg %CV 

5.00 ~ 30.00 10.00 
15.11 2.56 595.52 2.40 91.46 2.39 
15.27 12.91 670.59 0.95 90.38 3.19 
10.88 5.89i 509.49 5.61 95.90 1.53 
12.14 2.4& 704.83 1.39 82.03 7.42 
45.76 0.90 628.06 6.08 78.61 1.70 
13.06 8.37 6.76.23 2.84 94.15 7.77 
8.28 12.81 583.31 5.21 72.71 4.46 
8.58 .11.26 568.66 =6 .. 67 87:68 2.10 
7.40 16.24 457.00 5.45. 94.23 3..86 
1.1.26 1.16 453.79 5.19 83.37 2.37 
13.26 4.29 393.87 2.42 77.71 4.44 
22.18 2.23 360.58 14.06 81.71 4.53 
14.06 12.02 470.36 5.84 83.84 4.93 
11.28 5.14 693.29 1.49 76.94 4.21 
10.32 9.30 627.17 1.15 73.00 3.81 
11.37 ¡,,, 7.29 732.01 1.81 70.79 2.92 
13.57. ~ 11.64 507.11 4.261 98.26 3.47 
18.59 6.06 "388.64 4.07 93.98 0.48 
14.30 .. 7.02 587.64 4.84. 80.77 3.22 
19.95 5.77 484.77 4.57 89.07 6.93 
9.15 12.76 579.00 0.83 79.46 1.17 
7.59 11.90 548.32 3.35 77.80 3.20 
15.66 14.69 558.62 2.33 76.75 3.98 
6.66 7.54 768.62 4.24 77.29 0.68 
17.73 7.96 23.0.97 6.96 84.69 8.38 
15.24 15 .. 12 310.85 3.05 86.73 2.34 
10.62 12.80 483.48 2.40 88.77 2.90 
14.21 8.41 ,597.09, 3.63 79.43 5.06 
13.75 13.16 4.85.84' 4.55 92.17 4.21 
9.65 8.20 638.46 2.82 83.77 4.26 
7.35 15.38 772.53 0.85 76.95 4.23 
6.78 8.37 683.28 3.24 75.09 2.63 
8.15 9.74 643.41 1.01 75.39 5.07 
8.80 13.22 621.41 0.52 73.34 4.82 
8.97 8.15 621.85 2.27 78.31 3.69 
9.61 17.12 762.08 1.82 73.01 1.48 
16.94 2.51 562.37 3.23 91.55 2.58 
7.09' 3.72 746.03 3.34 72.49 4.21 

. 6.57 14.9L 795.74 2.41 75.29 5.8.8 
10.83 6.08 708:92 2.72 73.36, 8.17 
9.55 1.70 ' 752.24 3.36 85.75 5.34 

Ciudad Universitaria. Oel~ga<.:iún Coyoacán. CP 045 JO Méxii;o D.F., México 

mg/Kg 
9.00 

60.50 
67.24 
52.28 
55.28 
58.41 
59.42 
42.05 
41.81 
41.72 
58.74 
57.43 
69.95 
54.46 
47.85 
41.39 
44;11 
63.42 

i64.35 
48.32 
63.66 
37.68 
29.25 
40.82 
32.81 
78.09 
52.81 
44.62 
51.75 
63.53 
33.43 
33.21 
36.22 
31.80 
29.74 
36.05 
30.95 
61.80 
33.14 
39.55 
48.19 
42.90 

Tel. (55) 56 22 42 83 1..!xt. l 29 email: iinr<;h(d,gcologia . .1111,1111.!~1~ linrchiá).hotmail !<0!11 

Cu 
o/o CV 

5.14 
2.50 
1.12 
2.41 
2.72 
3.33 
5.19 
4.51 
5.00 
3.44 
1.49 
1.24 
6.14 
2.78 
5.89 
1.19 
5.96 
3:69 
6.21 
4.07 
6.73 
5.30 
9.45 
2.26 
1.60 
1.85 
5.87 
4.08 
2.40 
5.46 
2.27 
8.79 
3.08 
9.49 
4.37 
4.57 
.0.56: 
8..84 
4.60 
6.95 
3.96 
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Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Fe .. Mn '" Pb 
% ;%CV .. ma/Ka %CV mQ/Ka %CV ii" · ..... ... . :D~po "' 0.10 40.00 6;00 .. ~- " 

S1HRC P-5cm 1 2.79 0.30 503.79 2:51 24:4B 2.42 
S7 -R'tJ5.~25c.ml 2.s, 0.75 470.39 3.73 23.42 7.18 
S7-Rc·,~s~Ocm} 2.40 0.47 415.6a 4.98 20.98 10.08 
S7-RC (5(MOO.cm)I 2.56 0.26 471.97. 0.79 23.77. 2:82 
S7 ·RCJ1QO.:I~cm) 2.5.1 0.10 436..54 6.44 21.87 7.12 
S1\RC[+.150.eriil 2.89 0.52 517.99 5.95 23.80 .6.44 
S8-A (0-5cm) 0.97 0.54 263.39 3.74 16.97 10.47 
~HBí0':5cml 1.98 0.25 349.62 8.56 18.47 8.51 
sa~[B(25cm) 1.61 0.85 165.95 6.99 19 .. 38 6.90 
S8-LBC40cm} 2.57 0.28 367.41 2.31 21.37 1.37 
S8-LC(0-5cm} 2.06 0.16 430.15 7.82 25.44 6.03 
S8-LC(25cm) 3.55 0.20 547.27 5.24 26.89 4.48 
S8-LC(50cml 2.20 0.25 361.92 4.38 20.51 7.52 
S8-LC1100cm) 1.63 0.27 318.30 1.02 18.52 3.91 
S8-LCl150cm} 1.80 0.39 309.47 4.21 15.65 5.27 
SHD!M,cm) -~ 1.86 0.78 409.56 4.97 19.80 3.78 
:S8~LD(25cm) 3.64 -- 0.07 477.32 3.99 25.06 7.19 
S8-LDfSOcml 2.38 0.35 569.82 4:38 27.81 1.38 
sa~womio.cm h -¡¡; '2.18 0.23 ~ '47.0.97 4.08 "' 23.77 8.48 
, Sl3;f0f120cn'O 2.63 · 0.17 486.84 2.74 26.63 4.26 
S8-RB I0-5cm) 0.87 0.36 226.85 9.41 16.96 2.34 
S8-RB í5-30cm.) 0.88 0.94 202.52 6.19 19.33 4.34 
S8-RB (30-45cm) 1.54 0.48 427.88 4.59 26.55 9.25 
S8-RB (45-70cm) 0.87 0.28 179.05 16.91 16.71 7.41 
Sá~RC I0~5cit'Jl ' m 2.41 

,. 
0.72 599.24 1.88 32.15 3.45 

S8~RC~l5-25cmf . 2.17.~ 0.15 513.87 5.68 29.50 8.58 
'<:S8:.RC f25-50cm) 1.91 0.49 451.99 3.70: 27.84 3.02 s~c ($-100crnf 2.12 0.55 405.10 3.48 24.87 10.87 
S:8.iRC (+100c.ml 2.26 0.45 553.74 3.11 29.92 10.49. 
$9-A (0-5cm) 1.27 0.50 243.87 5.14 18.02 4.20 
S9-A (5-25cm) 1.17 0.26 277.35 5.69 16.53 7.11 
S9-A (25-50cml 1.04 0.64 200.38 15.53 17.77 12.49 
$9-A (50-100cm} 1.06 0.93 252.15 1.91 19.02 6.13 
S9-A ( 100-150cm l 1.06 0.37 187.13 13.32 17.84 5.05 
$9-A ( 150-200cm l 1.67 0.53 306.68 1.38 20.53 3.42 
S9-A (200-250cml 0.97 0.40 229.48 10.84 17.52 1.86 
S9~ts t0~5em) {r 

,; 
2.28 0.28 562.66 M• 2.84 26.85: 3.69 

S9~LBf5.,25crnr , 1.05 0.21 229.30 4.3.6 17.92 3.12 
S.9-LB ,~~.cml 1.66 0.42 3f2.2l 4.94 __ 18.22 9.99 
S9,LB /50-'1ó0cm~i 1.69 0.41 ... 308.25 4.74 16.51 6.75 
S.!HB 1100-150cm). 1.45 0.45 265.44 . 11.55 16.86 3.35 

Cil1dad Univt:rsitaria. Delegación Coyoacán, CP 045 JO México ü.F .. '.\1éxico 

Zn 
ma/Kg 
7.00 

60.91 
58.62 
53.39 
55.01 
58.78 
62.51 
35.31 
35.01 
39.88 
52.04 . 
72.09 
72.47 
60.02 
46.48 
40.13 
45.53 
53.77 
76.07 
57.37 
77.27 
34.58 
36.54 
47.85 
31.57 
85.14 
71.19 
62.95 
50.03 
70.87 
37.71 
38.03 
30.31 
31.77 
31.36 
37.32 
37.16 
65.12 
34.87 
40.30 .., 
39.55 
36.76 

Tel. (55) 56 22 42 83 Ext. 129 cmail: tinn.:h;ú·!.!,cok•C!_ia.11:1,!1!1,m:,¡ fmrch@ho_!!nail.,om 

-" 
· .o/o''CV 

5.36 
4.87 
5.76 
2.13 
1.22 
3.35 
6.40 

A.17 
7.80 
3.25 
4.29 
6.14 
2.05 
4.47 
10.93 
2.58 
9.12 
4.32 
4.23 
4.74 
2.95 
4.40 
10.58 
12.27 
1.07 
6.44 
2.04 
8.66 
3.01 
3.06 
3.94 
4.31 
8.30 
10.91 
10.57 
4.59 
3.31 
4.47 
.3.94 
3.031 

10.18 
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., ,J;tampo l!lt ,;¡; 

·"" 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

As,. '" aa: , . ' , Cr 
tng/Kg %CV 111Q1Kg %CV mei/Kg °/o CV 

~~ LO @j¡~ 5.00 30.00 .. 10.00 
~9-tB 150:2oocm) .· · <LOO NA 606.93 

.. ~ 

2.93 78.98 3.99 
~LB 200-250ém) .... 9.10 17.27 704.44 , ~ 3.08 ~ 77:81' 3.34 
S9.:L"B 25(Pgoocm}, ; "'8.92 19.24 725.,66 3.84 66.46 0.71 
S9·LC 0-5cm) 12.65 5.56 649.25 3.97 80.07 1.80 
S9-LC (5-25cm) 8.40 17.83 578.01 1.94 70.68 5.31 
S9·LC (25·50cm) 11.60 15.53 652.46 2.61 85.75 5.22 
S9-LC (50-100cm) 11.66 13.63 655.05 2.83 83.56 4.14 
S9-LC 100-150cm) 11.38 2.80 777.90 4.53 74.00 6.41 
S9-LC (150-200cm) 9.12 12.60 631.26 1.45 69.47 0.89 
sg:i.010:Scnil "\lii_ .. 17.50 8.37 503.87 2.08 92.68 2.70 

"S9-LD 5"25ém) ., 14.55 11.10 583.51 2.08 84.81 3.65 
S9~IJ)·(25~50ciiü 15.69 10.08, 508.94 4.17 82.80 2.88 
ss:to so.1:óocrñ) . .· 10,94 14.16 668.38 1:49 76.7.2 3.89 
S9-RB (0-5cml 16.58 8.09 508.21 6.12 88.20 1.11 
S9-RB 5-25cm) 28.72 2.72 394.75 3.23 81.66 1.35 
S9-RB 25-50cm) 8.05 11.78 647.48 1.38 77.76 3.44 
S9·RB (50-100cm) 12.82 11.51 550.72 1.71 83.85 2.00 
SS-RB (100-150cml 8.84 6.93 595.06 0.29 82.46 4.04 
S9-RB 150-200cm) 6.05 8.00 638.33 3.87 72.28 3.01 
S9-RB 200-260cm) 10.31 16.93 694.89 2.57 78.62 7.30 
S9-RC ~ m)'':I 9.52 8.35 599.98 6.12 80.49 2.88 
S9~Ci Sc25cml ¡ ; 

1, · 
- 1111 · .21.04 11.03 551.30 4.30 81.87 3.08 

S~RO 25-SOcm) t 11 15.98 12.70 529.34 6.22• 101:49 7.57 
·sg~c 50-1.00Cln 1 1~?:48 ' 9.79 753.38 1.04 90.27 8.60 
S9!RC 109~150'cm) 15}l4 1.77 718.39 1:07; 80.15 4.79 
S9·RC.( 150~200cm l 11.68 s:45 609.2.1 0:54 81.32 5.14 
S9-RD (0-5cm) 17.41 12.77 415.21 2.43 87.59 3.04 
S9-RD (5-25cml 11.89 9.00 630.85 4.54 76.97 6.02 
S9-RD (25·50cml 12.47 2.53 694.34 2.67 85.03 6.18 
S9-RD (50·100cml 10.56 11.25 509.03 6.33 79.87 4.17 

NA= No aplica <LOO= Debajo del límite de detección. 

Ciudad Universitaria, Delegación Coyoacán, CP 04510 México U.F., México 

Cu 
mg/Kg 
9.00 

34.29 
31.49 
34.42 
56.71 
48.29 
60.32 
53.44 
39.72 
27.51 
83.00 
62.88 
62.49 
46.3.3. 
69.50 
114.61 
47.66 
56.64 
36.60 
34.69 
46.20 

,, 49;90 

''"' 61.66 
64.&1 
59~ " 
59.68 • 
40t88 
77.45 
47.53 
58.26 
37.43 

Tel. (55) 56 22 42 83 Ext. 129 i:mail: füm:h((i:g9~,1ogia.u1rnm.mx fmrch@hotmail.com 

%CV 

0;93 
0.29 
4.46 
3.74 
1.90 
3.95 
4.08 
6.27 
1.72 
3.22· i 
1.15 
3.65 
,4;56 

4.75 
3.68 
2.42 
2.26 
2.36 
3.65 
3.25 
3.01' 
1.60 
3.37 
2.89. 
3.86 
2.56 
2.96 
5.31 
2.32 
2.68 
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Í· .'ID Campo.$ ,:,~; 

·"~;ill LO ·'; 

SQ,.LB (1S0-2é.Oom) 
IS9-ta (200-25óctn l. J 
S9ll.;B (25Q,.300crn) 
S9·LC (0-5cm) 
S9·LC (5-25cm) 
S9-LC (25·50cml 
S9-LC (50-100cm) 
S9-LC (100-150cm) 
S9-LC (150-200cm) 
S9.;.t.0 (0-5cm) .. 
S9-LD (5-25<;ml 
Sa-lD (25:-SOcm) 

1;S9-LD (50-HlOcm} 
$9-RB (0-Scm} 
S9-RB (5·25cml 
S9-RB (25-50cm) 
S9-RB (50-100cml 
S9-RB (100-150cm) 
S9-RB (150-200cm} 
S9-RB (200-260cml 
S9~C;~0-5ém) : 
S9-RCJ5-25cm) 
S9~F{C C25-50cinl 

~ 

S9-Rooo-,oocm) 
'"S9,.RC(1-00-150cml 
S9,;RQ ( t58·100ctn) , 
$9-RD (0-5cm) 
S9-RD (5-25cml 
$9-RD (25-50cm) 
S9-RD {50-100cml 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

fe Mn lk Pb 
% %CV m.g/Kg ºkCV. mg/Kg o/oCV" 

0.10. 40.00 ;¡¡ 6.00 e 
1.11 0.61 185.43 10.1j 17.96. 17.22 

. 0.99 0.89 195.94 0.85 16.16 6.61 
0.96 0.56 206]0 11.32 16.25 9.75 
2.52 0.34 450.04 5.56 19.23 4.73 
1.63 0.76 338.82 3.73 18.76 7.17 
2.36 0.23 445.82 3.82 22.26 1.53 
2.20 0.69 358.99 13.39 20.19 7.06 
1.45 0.78 269.39 5.61 17.86 9.27 
0.89 0.19 179.12 14.86 15.38 2.09 
2.55 0.38 599.78 2.92 33.76 4.85 
2.2.5 • 0.38 488.45 0.69 27.4.1 7.15 

. 2,15 0.38 478.70 1.46 . 27.79 2.80 
.z:o.r 0.45 m 327.21 "' 1.41 20.24 9.79 
2.15 0.42 554.01 3.61 28.76 6.02 
2.88 0.07 1129.35 3.06 50.51 4.12 
1.94 0.16 359.51 9.23 19.71 4.58 
2.45 0.30 384.13 4.05 22.41 0.27 
1.28 0.58 261.19 5.43 16.25 5.37 
0.98 0.41 155.69 5.14 18.08 4.40 
1.08 0.76 165.02 4.35 23.35 10.64 
1.72 0.28 .. 301.31 5.54 18.42 2.85 
2.54 0.40 531.40 2.04 34.89 1.67 
2.59 0.19 477.70 5.10 25.30 4.64 

I º 2.50 0.44; 439.20 2.55 26.31 2.37 
2.22.J 0.55 476.12 228 23.85 7.78 
2.17 0.41 324.66 4.14 19.42 1. 16 
2.66 0.43 610.21 2.22 35.18 2.80 
1.96 0.62 391.81 1.69 19.88 0.43 
2.30 0.58 447.98 5.33 21.58 8.39 
1.46 0.35 220.54 10.73 27.00 0.90 

NA= No aplica <LOO= Debajo del límite de detección. 

Ciudad Universitaria, Delegación Coyoacán. CP 0451 O México D.F., México 

mg/Kg 
7.00 

29.01 
30.26 
30.54 
51.87 
44.23 
50.31 
50.73 
40.62 
31.51 
85.29 
70.99 
73.2'1: 
48.25 
73.16 

125.35 
30.82 
55.33 
35.98 
31.90 
34.08 
43.35 
66.66 
65.63 
57.13 
59.78 
35.44 
84.69 
51.81 
57.21 
32.87 

Tel. (55) 56 22 42 83 Ext. 129 emaíl: fmn:!l{~i:.g(,ologia.unam.mx fmrch{li),hotmail.corn 

Zn "'· 
t %1CV 

·~ 
7.46 
5.74 
0.96 
6.67 
11.46 
5.02 
0.55 
6.98 
10.80 
7.79 
4.57 
2.os·• 
4.50 
8.01 
5.78 
9.36 
5.61 
6.09 
3.09 
10.15 
4.10 
1.83 
4.45 
1.29 
7.64 

10.61 
3.64 
6.66 
5.21 
3.41 
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CONTROL DE CALIDAD 

pHy CE: 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Para la precisión de los análisis de pH se determinaron algunas mediciones por duplicado reportando un 
%0PR de las mediciones (menor al 10%). 

• · ID cafupo DH CE %DPRpH %DPRCE 

S1-LC(5) 
9.11 64.4 

0.66 1.25 
9.05 63.6 

8.03 141.3 
S1-LD(25) 

7.82 
2.65 0.49 

142 

S2-LB Aflor 
8.74 129.8 

0.80 1.53 8.81 131.8 

S4-RD (25) 
8.65 110.1 

0.12 6.67 8.64 117.7 

8.39 58.1 
S7-LC (25-50) 0.36 5.48 8.42 55 

8.5 47.1 
S7-RC (5-25) 1.29 7.95 8.61 43.5 

8.02 77 
58-RC (25-50) 2.83 4.94 

8.25 80.9 

FRX: 
Para la precisión de los análisis de FRX las mediciones se determinaron por triplicado, el valor reportado es el 
promedio de las tres determinaciones reportando también el % del coeficiente de variación (CV) de las 
mediciones (menor al 20%). 

Para determinar la exactitud en FRX se utilizaron estándares certificados (Tlll-4 y NIST-2710 ) como control 
analítico los cuales fueron analizados como muestra para determinar su concentración las concentraciones se 
encontraron entre el 80 y el 113% lo cual indica un buen desempeño del método de análisis. 

%Exactitud 
Estándares 

As Ba Cu Cr Fe Mn Pb Zn 
TILL-4 98.33 99.53 95.28 121 83.37 80.87 99.98 NA 
NIST-2710 113.8 NA 111.1 NA 113.32 108.98 100.14 114.4 

Sin mas por al momento quedo a sus ordenes. 

Ciudad Universitaria, Delegación Coyoacán, CP 045 JO México D.F., México 
Tel. (55) 56 22 42 83 Ext. 129 email: fmn:·MV,gt:ologia.umun.mx fmrch@hotmail.com 
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Sin mas por al momento quedo a sus ordenes. 

Analistas: 

QFB. Fabiola Vega García 

vtctor Guillenno Montaño Jímenez 

Responsable tecnico: 

q~ ZJ 
M en C Luis Geranio Martinez Jardines 

Ciudad Universitaria, Delegación Coyoacán, CP 04510 México D.F., México 
Tel. (55) 56 22 42 83 Ext. 129 email: fmrch@geologia.unam.mx fmrch@hotmail.com 
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Laboratorio Nacional de Geoquímica y Mineralogía 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

INFORME DE RESULTADOS 

MOL/NITO 

Muestreo julio 2015 

Información de las muestras 

Se analizaron 132 muestras de suelos del Molinito. 

Las muestras se recibieron preservadas e identificadas adecuadamente en bolsas de plástico de 25X1 O cm, 

etiquetadas como M1 a la M16 con diferentes profundidades y claves adjunta A,RB y LB para cada una. 

Información de los análisis 

En el laboratorio de Geoquímica Ambiental las muestras fueron homogeneizadas y tamizadas por malla Nº 10 

para su análisis de pH, Conductividad eléctrica y FRX. 

En las 132 muestras se determinaron los siguientes análisis: 

El pH se determino con un potenciómetro Hanna lnstruments, Hl-98185 y se siguió el método estandarizado 
9045 de la US-EPA (1995}. 

La Conductividad eléctrica (CE)se determino con un conductimetro OAKTON Con 700. 

Fluorescencia de rayos X. El análisis se determino con un equipo de Fluorescencia de Rayos X, NITTON FXL 

950 de Thermo Scientific. La determinación fue realizada por triplicado con un tiempo de medición de 90s en 

el modo de suelo y 31 sen el modo de mina para Fe. Los elementos cuantificados en cada determinación se 

reportan en mg/kg (ppm} para el modo de suelo y en g/100g suelo (%) para el modo de mina. 

Ciudad Universitaria, Delegación Coyoacán. CP 0451 O México D.F., México 
Tel. (55) 56 22 42 83 Ext. 129 email: fmrch(a)geologia.una.m.m~ fmreh@hotmail.com 
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Geoquímica Ambiental 

Listado de recepción de n:i_uestras: 

~ '· 
coordenadas ID Campo cooritenadas 

ID Campo " 

~~ -X y X 
M1-A (5cm) 531984 3237820 M4-LB (5cm) 528690 3236469 
M1-A (25cm) 531984 3237820 M4-LB (25cm) 528690 3236469 
M1-A (50cm) 531984 3237820 M4-LB (50cm) 528690 3236469 

~M1-LB C5cmY -fy531921 ~2i854 M4-.'.8f{~) " ~73°1 ffll"\~8 
~«1.r.e i2Scm5ta 531921 

1

:!"i3237854 M4-RS125cm) ' -528731 ,'fii36468 
1 M1..t.s-csoem( 53192\ 1 . 32378.54 " ~~(socrrii' " '5287..31 ,.áá2.36468 1 
Mi-LB Boca:'~ 53:1921 'iii '" 3237854 M7-A (5cm} 529706 3232296 
M1-RB (5cm) 532034 3237804 M7-A (25cm) 529706 3232296 
M1-RB (25cm) 532034 3237804 M7-A (40cm) 529706 3232296 
M1-RB (60cm) 532034 3237804 . M74:B (5cro)• . ~529716 ,, ~232290 
™l·A (5cf!.1.;{i 531S65 Ml-tS:{25cm)''' 

,. " 

3236515 529716 3232290 
~2-A (25cm)'. ' 531965"' 3236515 M~:(a· (4Qcmr · 52971:6 fl lt 3232290 
M2-LB (5cm) 531953 3236547 M7-RB (5cm) 529712 3232356 
M2-LB (25cm) 531953 3236547 M7-RB (25cm) 529712 3232356 
M2-LB (50cm) 531953 3236547 M7-RB (60cm} 529712 3232356 
M2~8'1t~ 1'.'1 53'.1°9'44 32:~ M8-AJ5~} ~ .580002 3232540, 
M21°Re' c25cm~. 531944 23236498 Ma?Att2scrrí} ·· 53ttoo2 ~232540 
_M2-RB (~j 531944 .~ 3236498 üa-Á <soero~f•"' --1 5'30002, 3232540 
M3-A (5cm) 528349 3237112 M8-LB (5cm) 530008 3232526 
M3-A (25cm) 528349 3237112 M8-LB (25cm) 530008 3232526 
M3-A (50cm) 528349 3237112 M8-LB (50cm) 530008 3232526 

'·M3-LB (Spm) -~ 528~03, 11 '3237112 M~Rlf(5cdl) 1111 529996 3232-546 
M3-Lml-25cm) s2s'ao3J 3237112,, M8-RB J25cml 52999!: 3232546 

,Mi~tfAcrnl t.528363 323'l112 M8-R8'($)éní), 529996- 3232546 
M3-RB(5cm) 528360 3237124 M9-A(5cm) 5301 11 3232025 
M3-RB (25cm) 528360 3237124 M9-A (25cm) 53011 1 3232025 
M3-RB (50cm) 528360 3237124 M9-A (50cm} 530111 3232025 
lt~Acséml' [528126 '323817D' M9-1..8.{Scfn) 5So1ff· 3232020 
M4-A <2mfi lii ''528726, ' l.; ~ 236470 M9-LB'1,25om)' "5á0117 3232020 
M~ :rfó'cm) s.2sf.2s • 32-36470 ' M9-LB. (oOcmf 

.... 
~3232020 530117 

·MiA (10bcrn) ~ =628726 3236470 

Ciudad Universitaria, Deh:gación Coyoacán, CP 04510 :vléxico D.F., México 
Tel. (55) 56 22 42 83 Ext. 129 email: fiurd)@g~t>logia.lm~m.lll!( frnrch(ii)hotmaiLcom 
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Geoquímica Ambiental 

ID Campo • coordenadas 
ID Campo coordenadas -

X y .... X y 
M9-RB (5cm) 530109 3232032 . Mt3J:8 ,(5arri} 533j6() 3231224 1 

M9-RB (25cm) 530109 3232032 ·t;,1'3-LB (25ooi\.: 53316Ó 3231224 
M9-RB 50cm) 530109 3232032 M13-LB'(58em) 533160 32'31~4 
Mt~ ,:.:. .. ,~ 323~' M13-RB (5cm) 533160 3231224 --·~ . Mij,.,., ,,f_ ·'' 530132i'! 32323&> i M13-RB (25cm) 533160 3231224 
M1(fA ~ ~t 5aólt2f 3232330 M13-RB (50cm) 533160 3231224 
M10-LB (5cm) 530143 3232319 M14-A (5om') 5309571 1 32325a:W 
M10-LB (25cm) 530143 3232319 M14-Af2Stfll) 531:'95'7 ,32~259$. 
M10-LB (50cm) 530143 3232319 M1~A(!fótrn) 500957 :a~JJ25a5 
~10-RB{~m}.lil 530103 .. ,. .!!'a2l2339 M14-LB (5cm) 530970 3232602 
M1~R&!í25Stt): "530~03~' 3232339: !( M14-LB (25cm) 530970 3232602 
l~~;l50cm) ,,,~Ji~103 323"2339 "' M14-LB (50cm) 530970 3232602 
M11-A (5cm) 530117 3232020 Ml~~'{&mÍ .. • .. ~0939 ., )~9 
M11-A(25cm) 530117 3232020 Mi°'f-Rl3 (25cm) .. ~ . ..,, 53l>939 ~232589 
M11-A (50cm) 530117 3232020 M14-BB:.f5Qeffi1 ~530939 3232589 
M11-LB:(~)i'W~ 5307-04 3231898 M15-A (0-5cm) 534135 3231658 
Mf1,LJ~-- ,.,· 5307,04 3231898 M15-A (5-25cm) 534135 3231658 
~..i:rrsocm) :530704 3231898 ' M15-A (25-50cm) 534135 3231658 
M11-RB (5cm) 530704 3231898 M15-A (+50cm) 534135 3231658 
M11-RB (25cm) 530704 3231898 M15-A (roca) 534136 3231657 
M11-RB (50cm) 530704 3231898 M15-LB (~cml~ .. 534t43 3231662 ~ 

J.412:A (5cm) 530220 it3232492 M15-LB CS::25im) 534143 
, .. 

3231662 
M12-A (2.Sómf 53022Ó.~ ~ '232492 Mi5':ltHQ'5-5Ócm) 5~143 3231662 
M1~'A fS(k:m) ' 580220 ; 32J2492 M15-RB (0-5cm) 534125 3231653 
M12-LB (5cm) 530220 3232492 M15-RB (5-25cm) 534125 3231653 
M12-LB (25cm) 530220 3232492 M15-RB (25-50cm) 534125 3231653 
M12-LB 50cm) 530220 3232492 Mj ~.Mfü-SClll) s~~si" 3232832 
M12~Elt ~ "' 530198 3Í32495 M18t'A '(S:2Scml lt '.532551 3:232832 
j~!j¡S, t"25cm) ~ ,~ S~9ij ,32&495~ Mffl-A '(25-5Qem)1 ~ 5325'51 3232832 
M12-RB (SOem)i' "'538198 .ey,3232495 M16-LB {0-5cm) 532567 3232835 
M13-A (5cm) 533160 3231224 M16-LB (5-25cm) 532567 3232835 
M13-A (25cm) 533160 3231224 M16-LB (25-50cml 532567 3232835 
M13-A (40cm) 533160 3231224 M16,í,R8(0..~m) 1

~ 532543 3232824 
M1S.Ré'é5-cm' ~ ~532543 ta2Stá24 

1~M16±RB .(2S.50cml :, ~2543 323282~ " 

Ciudad Universitaria, Delegación Coyoacán, CP 0451 O M¿xico l),f ., México 
Tel. (55) 56 22 42 83 Ext. 129 cmail: fnirch(á;¡.!eologr:Lunanunx fmrch(@,hotinail.com 
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Geoquímica Ambiental 

Resultados de pH y CE: 

\ ?' -,,_ ce -= 

ID Campo pH CE (µSI.cm) ID CamP,O pH: 
···* 

M1·A (5cm) 8.05 31.8 M~RBtatmr 8.63 
M1-A (25cml 8.6 59.7 M4-R~tlcm\ 8.36 
M1-A (50cm) 8.7 56.8 1 'M4-Ra;¡,so;;l 8.28 

.M«I Mm1 8.05 42.4 M7-A 15cml 7.3 ,.M1~ 2!it'.ml~•fft 8.69 56.2 M7·A (25cm) 7.16 

M1-:l."'' 
'"•'=~·"' 

7.67 298 M7-A (40cm) 7.2 

fi~i)1oéa /!e 7.68 56.9 1,M'.1-t:BtScml 6.93 
M1-RB (5cm) 8.43 46 M7 ·LB. 12,6é¡Jjl' 6.93 
M1·RB (25cml 8.22 49.7 M7-tEB4o.cÍn~ 6.9 
M1-RB (50cm) 8.18 41.5 M7-R815cm) 8.13 

M2-A'C5em\..;~ 8.7 93.6 M7-RB (25cml 8.37 
M2]'~ 8.57 43.7 M7 ·RB (60cm) 8.08 
M2-LB (5cm) 7.96 203 MS.-t(l5tml 7.32 
M2-LB (25cm} 8.55 97.3 M8-A'12Séjnl· ! 7.3 

M2·LB (50cm) 8.7 50.6 M&A{5oclnL 7.65 

Ml~s~if!F~" 8.62 103.5 M8-LB (5cm) 7.75 

lrM2fRB12~Ít" 8.67 92.7 M8-LB 125cm} 7.85 
1tllt\e t50ani 8.56 89.1 M8-LB (50cml 8.19 

M3-A 15cm\ 6.9 31.1 
' , 

MlhRl3:l5tn'll 8.52 
M3-A 125cml 7.44 35.2 M8:RB 125cml 8.75 

• 
7.7 41.5 M8·RB 150cml , 7.76 

" M9-A (5cml 8.38 126.7 7.43 

8.79 134.7 M9·A 125cm\ 7.39 

iaüillll' il 8.02 244 M9-A 150cml 7.19 M . .!!,· cm ot1 ., . 

M3-RB(5cm) 7.75 146.6 íM9iBt5omi 7.43 

M3·RB (25cm) 8.74 74 ~ M9.l.B l2Scml 8 
M3·RB (50cm) 8.15 58.6 !lM~B i:50~ 7.58 

M~ 
8.39 30.7 M9-RB (5cm) 7.65 

M~ 8.74 41.6 M9-RB (25cm} 8.21 
mfA<50crtt) 8.01 35.4 M9-RB (50cm} 8.35 
iit~r,Ínfu,m\ 8.25 26.9 "tt1mA'fÑ'ml r 7.64 
M4-LB (5cm) 8.75 50.2 M10:'A 125~.1 7.51 
M4-LB (25cm) 8.56 48.6 IM10~~ 7.22 
M4-LB (50cm) 8.98 28.9 

Ciudad Universitaria, Delegación Coyoacán, CP 04510 :\1.:xico D.F., México 

CE (1-1S/cm) 
« 

73.1 

101.9 

86.3 

19.5 

20.6 

31.1 

140.2 

53.1 

20 

50.4 

43 

38.9 

49.7 

95 

42.7 

61.2 

34.5 

44.2 

56.6 

45.2 

40 

27.7 

30.8 

30.1 

30.8 

24.6 

36.5 

93.8 

81.1 

63.2 

24.5 

21.6 

15.8 

Tel. (55) 56 22 42 83 F.xt. 129 cmail: f!1)rL·~1(g)ge(>logia.lou11n.mx fmffb@ho1mail.com 
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IDCampo 
'Í! 

M10-L8 (5cm) 

M10-LB (25cm) 

M10-LB (50cm) 

-~1ñ-Ré1&:iffil• 
M10t~25c;rm 

e:::~··: p, 
'M~-9B-(50cm) 

M11·A (5cm) 

M11·A (25cm) 

M11-A(50cm) 

ít'1i'4.e éSoml .. 

M1:t-1ÍB'l2S~Í 
1
"'M11..t.B.t5D~ 
M11-RB (5cm) 

M11·RB (25cm) 

M11-RB (50cm) 

t,ti'IN.l5cin) 
1·~2'~t25(m) 

~§ór.n,\" M .J _---
M12-LB (5cm) 

M12-LB (25cm) 

M12-LB (50cm) -~) 
~ ~ (2Som} 

f2-:R '(50cm) 

M13-A (5cm) 

M13-A (25cm) 

M13-A (40cm) 

M1~8J5ÍilÍ\ 

W~l3<2~ 
l :i.f!®.·." id ,., .. ,~tu' fi6: SOcr.rt: 

M13-RB (5cm) 

M13-RB (25cm) 

M13-RB (50cm) 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

pH CE (J,1Slem) ID Campo pH 
,a 

7.54 73.9 M1~(5cni) ·/~"' .. 7.5 
8.18 65.6 Mf4-A (25cm) (::' 7.79 
8.3 69.1 M14-A (40Cl[l}(\,L 7.04 

7.35 69.3 M14-LB (5cm] 7.85 
7.89 57.8 M14-LB (25cm) 8.69 
8.27 60 M14-LB (50cm\ 8.41 

8.56 55.1 'M14-R8il5cm). · 7.57 
7.97 78.3 tl14,Rtf áscm~ •· 7.73 

8.25 63.1 M'f4~RBl~Ot.mt- 8.25 
7.76 85.6 M15-A (0-5cm) 8.7 
8.74 69.5 M15·A (5-25cm) 8.49 

8.7 64.9 M15-A (25-SOcml 8.55 
8.54 113.8 M15-A (+50cml 8.74 

8.8 75.9 M15-A (roca) 9.19 
8.38 100.8 

,_. .¡1~~-~~~~: 
.M15-LB¡ Q-5cmLi. 8.66 

8.22 41.2 M15:-4.~\t5:256~) :e . 8.67 
8 34.4 ··M15-L~11~~mL. 8.56 

7.77 32. 1 M15-RB (0-Scm} 8.83 
8.59 61.6 M15-RB (5-25cml 8.54 
8.77 63.3 M15-RB (25-SOcml 8.68 
8.78 64 ),116~f(fr~5crnJ·;''; " 

·.:: 8.415 

8.25 152.4 
¡ .,.r;w" .,,.,•,rp .. ,,;•. 
1M16-A.t5.~25cint • 8.55 

8.65 81.4 
. .,,,,1. , .. 

M 16.i:A'.{2.5:'.6.Qcm }, ,,¡: 8.55 
8.68 102.4 M16-LB (0-5cm) 8.08 
7.96 31.8 M16-LB (5-25cm) 8.27 

8 72.4 M16-L8 (25-50cml 8.68 
8.45 32.3 M1B-'RB.(0-5cm) ;, 8.24, 

8.86 60.5 M16'-RaJ&!ií"' · .;,.<' . - . . , 8.48 

8.75 58.8 rntRet2s-5Ócm1 ' 8.63 
8.5 70.4 

8.4 55.5 

8.69 71.7 

8.75 83.2 

Ciudad Universitaria, Uclcgación Coyoacán, CP 04510 :Vléxico D.F., México 

CE (µS/cm), 

147.2 

356 

172.3 

314 

77.8 

69.8 

386 

68.8 

80.2 

42 

44.9 

41.1 

46.9 

51.6 

72.6 

69.5 

84 

72.3 

79.1 

352 

43.1 

39.9 

35.2 

304 

111 .5 

71.2 

125.5 

95.6 

60.6 

Tel. (55) 56 22 42 83 Ext. 129 email; fmrch(ii~g.:pl(_)gia.tm<1111.mx fmrch(d:.hotmail.cot!! 
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Resultados de FRX : 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

As 8a Cr Cu 
ID Campo 

mg/Kg %CV mg/Kg %CV mg/Kg º4 CV mg/Kg 

LD 5.00 30.00 10.00 9.00 
M1-A (San) 13.52 12.50 830.48 3.27 90.90 3.87 36.58 
M1-A (25cm) 10.57 16.92 804.63 1.55 93.74 5.19 38.61 
M1-A (50cm) 13.1 7 6.70 579.45 3.19 108.99 2.04 43.52 

Millt3'<Scml ~"' <LOO NA 903.93 3.56 91.61 3.79 61.56 
M1-LB {25cm) <LOO NA 559.02 1.48 98.17 4.41 53.96 
M1,-l8 (50an) . <LOO NA 610.77 1.20 86.57 2.70 57.52 
M1URoca liilo <LOO NA 1t13.78 2.04 76.54 2.10 62.06 
M1-RB (5cm) 6.86 9.80 475.95 4.84 99.89 1.17 52.29 
M1-RB (25etnl 5.62 2.90 663.23 2.25 97.89 1.94 50.76 
M1-RB (50cm) <LOO NA 733.62 1.44 94.49 0.36 57,69 
M2-A.(5cm) 15.66 15.13 231.74 13,96 92.07 6.36 58.11 
M2!A'(2Scm) 13.72 5.49 630.16 2.57 96.19 3.78 44.20 
M2-LB (5cm) 12.07 10.90 524.68 2.96 110.02 0.61 39.61 
M2-LB (25cm) 11.46 0.74 547.63 1.70 115.33 4.69 40.12 
M2-LB (50cm) 13.72 5.15 431 .33 1.73 122.78 4.91 48.83 
Mt~(Scrn) 

V 

11.04 18.07 182.46 4.27 109.33 2.44 56.66 
M2-RB (25cm) 9.93 16.88 457.80 3.71 101.68 2.90 48.22 
M2-RB {50cnil 11 .17 10.97 303.68 4.1'9 96.93 4.43 61.82 
M3-A (5cm) <LOO NA 838.79 0.58 85.76 2.83 27.58 
M3-A (25cml 6.00 6.02 798.92 3.90 85.34 1.99 25.82 
M3-A (50cm) 6.89 3.50 867.53 3.62 96.02 1.65 34.11 
~ .(5cm) "' 6.23 '346.66 5.6' 109.24 

C• 

0.68 6.65 45.:33 
~B'(25an) 6.44 4.05 389.46 4.09 102.84 3.81 39.17 
MM.B (50cm) 7.96 9.69 405.12 9.34 101.41 0.72 49.82 
M3-RB(5cm) 7.02 3.54 438.73 4.05 111.47 0.78 41.20 
M3-RB (25cm) 8.80 5.69 476.65 5.63 95.35 1.82 39.96 
M3-RB (50etnl 9.23 9.06 517.08 2.40 94.25 2.12 39.05 

NA= No aplica <LOD= Debajo del límite de detección. 

Ciudad Universitaria, Delegación Coyoacán, CJ> 04510 México D.F., :\-léxico 
Tel. (55) 56 22 42 83 Ext. 129 email: fmr,h((1},geologia.um1111 ,n~ fmrch(ti)hotmail.com 

%CV 

3.94 
1.98 
6.54 

3.86 
3.34 
3.86 
3.35 
1.18 
2.88 
3.95 
5.47 
8.10 
4.51 
7.14 
0.34 

0.73 
2.82 
3.48 
3.42 
6.27 

4.39 
425 
1.28 
2.81 
0.90 
4.74 
4.21 
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Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

IDCaiTJ~,,.. 
i=e Mn .... Pb Zn 

% %CV _ mglKg %CV mg/Kg o/o CV mglKg o/o CV 
LD "'"" 0.10 40.00 

ce 

6.00 7,00 
M1-A (5cm) 1.42 0.08 409.85 1.11 22.75 5.53 38.00 4.08 
M1 -A (25cm) 1.45 0.31 417.75 3.81 18.41 4.93 38.37 8.28 
M1 -A(50cml 1.93 0.29 443.18 2.63 19.47 2.86 49.19 6.09 
M1;.i.1f t&ttt1ri if""" 3.57 0.35 "" 758.01 3.27 

-~-

13.85 7.89 1~, 4~.76 7.04 
Mf:ttl2'élñl 2:.58 J -- G.2íl 547.28 f i.ra 13151 ,is 5_0,30~ 11-'8.24 

'Jiili:tsocml ... 2T31 "'0.13 432.3Ó! 14.00 
•,_ 

'14.aa M,47.~ 1,57 8.67 
0

M14Jf°Ró~ .. 1 ~5371'2 ~;," 
;i59;c.Í6 2.$411 ;2.49 0.55 5.29 '11.113 12.44 

M1-RB (5cml 2.60 0.46 433.46 3.05 20.98 12.69 60.37 1.54 
M1-RB (25cm\ 2.49 0.63 490.25 1.92 13.94 6.54 54.58 4.85 
M1-RB (50cm} 2.58 0.53 541.77 2.91 16.13 5.41 58.52 6.20 
M2iA (5~\:i ,;,,,r_ ,ol74 0._3Q. ¡¡1, 515.11 ~.~ ! ,as:a1 " -- -

1~ ,20 65,27 ,d.694 
M2•A i2Bhrt\V'l'1 '1'; "'" 2.10 o.sí 445.60 ,2isl 17.58 ·3.00 49.04 , á.i:46 
M2-LB (5cm) 1.89 0.57 449.89 2.38 21.79 4.43 57.94 5.29 
M2-LB (25cm) 1.84 0.20 497.81 2.40 19.27 8.22 42.57 7.52 
M2-LB (50cml 2.42 0.31 475.51 7.32 22.53 9.72 51.21 8.42 
Mi,ks Scml lfi42f 0.18 4t6í69 7.12 ~ 527 1tt'ílt' 1.93 :f_ ' ,., -~, 

:~~: 2Sem\ 
-.. ,. . , , 

0.17 "'1161f.8S 4.91 7.57 ~'t:Géi,,, \;1.95 4.61 
f.,{2~, 50cm\ t2;,05 0.56 305.25 11.92 fUJf 8:09:f 48:Ó~ ~- -~10.39 
M3-A(5cm) 0.82 1.40 238.96 13.88 17.83 10.25 30.38 2.63 
M3-A (25cm) 0.79 0.96 287.21 5.39 15.28 2.46 26.90 5.37 
M3-A (50cm) 0.89 0.51 240.76 8.60 15.98 15.29 32.48 6.05 
t:1!-Ut 'tsém) -@111)) l~'.2.28 0.61 16:02.16 7.~4 21.10- 10:~1 62.13 .¡:04 
liiit!i,a ttfsBiiF" 2.40 OJs' 544.31 1.4tl •1' 

,,.. 
6101 "' 18.43, 60.29 4A2 me,~ ffiócm\*111 ~ 2i46 0.32 ,t c.572.80 ¡,;, 6.14 21(29~ {03~ 67.59 6'.14 

M3-RB15cm\ 1.71 0.47 454.51 6.39 17.95 16.82 62.47 8.55 
M3-RB 125cm} 1.95 0.55 398.13 2.58 17.56 11 .85 46.39 6.18 
M3-RB (50cm) 1.97 0.57 497.57 3.81 20.39 4.00 53.54 2.38 

NA= No aplica <LOD= Debajo del límite de detección. 

Ciudad Universi1aria, Delegación Coyoacán. cr 045 l O México D.F., México 
Tel. (55) 56 22 42 83 Ext. l 29 email: ftnr,·h;;::t;,eol,!~1111am.mx fmrch~hotmail.coin 
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Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

As Ba .. Cr 
ID CamRP 

mg/Kg ''lik CV mg/Kg %'CV mg[Kg %CV 
Eft•• .. 

1.0 5.00 30.00 . 1ioo 
Mi~~-"'' 

¡,; 

e:.66 5.99 '"' MQCT y, 87:61 ,; 716:96 rro.s.t 
,MM 25cml·.~· 1:Uo 

"7~ 86.et\!SJ .,0:95 6.88· 792.&!L- §!"'f.~ 
M41-A IF0. ,9~23 10:08 625ill1fj) t %.10 ,W.lf5 0.96 , 1,~, ·,<LOO NA - ;\flfl' 4.60 1~ 91144"' 2.59~1 
M4-LB (5cm) <LOO NA 566.27 2.76 88.81 1.07 
M4-LB (25cm\ 6.76 18.27 679.72 3.01 86.27 2.40 
M4-LB (50cm\ 6.78 9.67 625.44 4.86 87.07 4.60 
M4-RB·t~;;; 9;Z'g: --,¡ .335.5~ ''"'1~ 

;; 

F 6.31 6:80 95.7:1 
~JÍ5tml 

c3 

iiaai7s 3.3:§'.;~ 10.47, 5,35 2.06 90.13 
Mlé[::tfillnm\ 9.!ffi 16.12 4.r~.39 1.32 108.59 5.06 
M7-A (5cml 29.98 6.23 428.63 6.42 95.31 7.25 
M7-A/25cm\ 31 .92 4.23 637.01 3.85 100.96 3.52 
M7-A 140cm) 34.93 0.58 340.77 6.30 97.12 5.22 

• 
33:86" "'º''94 524.32 J.~ 95.42 ~ t 14.52 5, ., ,~ 

662.2,2 ~.ló 9-,..00 3S,87 6.66 4,93 
. i!lfof 3.51 318109 " 3.81 ,Jl6i89 3.88 

M7-RB (5cml 35.89 2.35 384.10 4.51 82.19 4.46 
M7-RB {25cm\ 43.48 1.26 790.17 2.48 74.19 5.96 
M7-RB (60cm\ 47.63 5.32 430.74 3.42 69.40 2.98 
M&1,15tfnr~ "" ,39,33 1.31 807.79 1Ji27 e 74.89,,; ' 3.81 
~t25cm} _.; ."' . I • 39.00 3."73 .ii 678.23 ~.QO ,\1 88!67 6.37 
Ms-;Á'(5.0001, d~" 40,67 

;~-,-:i'Af,; 

i5.~z 473.76 t.~ li "77.15 09 
M8-LB (5cml 29.62 3.40 485.85 6.88 74.78 6.75 
M8-LB (25cm\ 36.94 1.98 582.18 2.40 77.58 5.19 
M8-LB (50cm\ 35.00 1.23 411.28 2.80 90.08 2.82 
MMB15cml "' Jia.62 2.66~ " 7'~'.64 5.04 ~28 " 3.11 ~ 
'Qá-RB·l25cml - ,.-;''~ 

~ -e: ~~ 

45.02 •t.69 ,,600-40 2.7,J 94,74 5.16 
M8-RfH&ícm1íll.~ = hl.7f 

' -'" 
Q.58 63.66 · <t, 348.64 4,44 101J1 

M9-A (5cm) 152.09 1.25 778.61 4.10 142.20 3.56 
M9-A (25cm) 237.54 0.62 583.72 1.92 89.96 1.40 
M9-A (50cm) 474.89 0.65 724.55 4.90 94.86 2.70 
M94:éÍÍ~Í' 66:18'1~ 4.13 · ~8~,73 ,f51 

.,¡ 

14.&I 1.05, ·- ., 

Cu 
mg/Kg %CV 

9.00 
32.94 6.32 

,~.59;¡ 7.02 
_ 38'.50 1.29 ... 

1,w a2.48 ~.~! 
23.13 2.59 
34.78 2.90 
34.94 4.97 
Q.45;¡J "' 2.46«.t 
50.40 .1.~ 
:52:12 5.85:i 
54.31 3.34 
55.68 2.90 
53.32 0.32 
43.57 5.6'4 
4a,78 1.M 
49.43 3.06 
47.54 4.75 
55.85 5.14 

49.70 1.11 
50.57 ~.73 , 
56.87 7.98 
52.07 5.74 
56.51 2.59 
55.35 7.32 
52.64 4.17 
59.38 0.89, 
52.45 4,2'4 
59.12 4:29'' 
56.54 1.14 

68.61 3.07 
62.23 1.38 
55.42 3,U 

O~i2&1m) ., " 1QJi.86 , 0,29 3.59:Í'O 4.33 81.00 ,4.45 -43.l:t ~ 4.83 
M9i~iiói1, 1~:18 2.00 325.99~ 4.35 fffil10 ¡ r-5.78 '4il'tvt hr2,.91 

NA= No aplica <LOD= Debajo del límite de detección. 

Ciudad Universitaria, Deh:gaeión Coyoacán, CP 0451 O México ü .F., México 
Tel. (55) 56 22 42 83 Ext. 129 email: fnm:h(Cu;.,;o!~>cia.unarn.mx fmrch(a),hotmail.com 
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Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

7iZ7ZGii7i 

-~ 
tDJ ampo 

i: ' ' ,li Fe Mn1 Pb zn 
'" 

"%,., %C'i mg/Kg %.CV mg/Kg o/o CV mg/Kg %CV 
·~";LD: 0.10 4o.oo 6.00 7.00 

M4:A:1[&mf ~ ji 0,34 257.66 
;,¡, 

¡~' 1522 ¡:~'" 
,, 

28.82 "' <~ 4.89 1 3.86 
~ . '25cm\ ,V,¡ ."',úit' ··1.30 ,. wo.75 320'28 4,62 19.26= : .t1'3:67 M.s34:'.'if'fií. 6.63 

" '" tllll' r 
p 1.'53'!! 0.04..s " sis 18.~~ 5.62 4 süo , 1rw6'.fa 37025 

.'!I' ~ ft'4,12 'o.4i 284,66 ' 1t111 '5.78 Tsl'S" 5,87, 35.27-V ,~~8,84 , .... 1 
M4-LB (5cm) 1.53 1.00 316.68 8.14 17.72 5.77 38.55 2.59 
M4-LB (25cm) 1.20 0.35 256.10 5.73 15.60 15.19 33.21 9.05 
M4-LB (50cm) 1.18 0.41 229.92 7.15 15.93 5.60 31.35 3.87 
tl~15cm) 1.99 o.'7 396_.9'5 ~ 1

~ 4.45 21.:60 3.45 
,. 

~ i.90 59..31 
l·ige 1~m) '"' 2.30,., 'F1!:o.5o s1e·:sa 3.57 1í26.48 w 64.7S1 lf'~.aa 
Mi-Ae~'l 2.27 w o_.38 ,~ 55A,70 3.10 ,:1.22.55 5.05 6~.01 ~ &',;68 
M7-A (5cm) 3.33 0.13 493.64 6.15 25.15 7.45 50.28 2.18 
M7-A (25cm) 3.16 0.20 559.73 1.68 24.21 2.66 66.76 1.52 
M7-A(40cm) 3.11 0.09 533.51 4.69 25,38 5.00 67.25 3.44 
M7-Ci 5~ ~ 2}80 ·o.4o 444.11 u,t t29,07. .. $~0 '" 65.06 ''' 1.90 
MÍÜ. '25tl.n)'1 si~ ·.·· 0.40 ~.:. sfa.54 5,52"· ~27.58 ,tg,.o'"o' 59]\ 4.92 
M7tá: iDeml _§,()9~. 0.37 ~' ... 466.43 4.21! t ldt26.18 t,5.96 59.4'3 2.66 
M7-RB (5cm) 2.84 0.65 389.37 5.01 25.70 8.52 60.21 8.75 
M7-RB (25cm) 2.94 0.40 565.35 2.83 22.08 12.42 63.63 3.10 
M7-RB (60cm) 2.72 0.15 442.49 7.33 23.82 10.57 74.92 4.59 
MS;I:\ ~\~ \illW 2.52.,i 0.47 • .;;46(91 r~o3 .10'.a1 ¡¡3; 62.55 

-
4.63 

M&-i; ~) ,;. '"l id' 0.53 '* '555.54 ·as~"" 23.zt ~5.24 64.tS 2.~2~ 
li.fsfk SíY'cm.) <11 "2.84 '*O .. á6 539,34 '' s:08" 24:-13 " 1.88 7324 tas~ 
MB-LB (5cm) 3.04 0.20 425.58 9.66 19.89 9.46 49.69 6.01 
M8-LB (25cm) 3.11 0.48 461 .36 3.25 27.30 1.74 60.10 5.03 
M8-LB 50cm) 3.29 0.38 613.18 5.11 31 .84 6.87 63.82 2.08 
MS.R8 smr~ ~313Sbi 'f'és,üo ti.29-i ,. 30.84 , 

.. 

0:89 74:331 0.24 3.30 
M~ liMi) ~ ;J.,;,14 0.32 ~ 848.96 2,21w1 32.48 ~1 Q7 65.28· 2.47 .. 
M&fiál tJóeml I', l~.ff1'1 0c,09"",,. 715.25 ·4.lZ, 3417'31 7.99 11.82 6.19 
M9-A 15cm) 3.40 0.04 633.84 0.82 24.39 3.44 49.18 14.00 
M9-A (25cm) 4.43 0.46 657.08 1.69 27.09 1.81 53.19 5.86 
M9-A l50cm) 3.13 0.11 578.04 2.58 29.99 0.83 53.73 7.19 

'tAJi7ftiint ¡v,2¡7,1 o.22'v] m516.66 $7'1 
. 

1*" ~r22 ~ -· 19.18 5.91 
flg.ik(~ li1 '2;~} .• A.10 -4:7t 6[~ 4.54 ' ~-..20.s2 "'lis 53.3,8.,w, Z..55 
MQ!li lSOGmi":t 2.5·:f !íl! 0:21 ,. 411.aa· 5.10 ''1 lf'.2.2.98 t.:s9 521P.81.! ;45_54 

NA= No aplica <LOO= Debajo del límite de detección 

Ciudad Universitaria. Delegación Coyoacán. CP 04510 México D.F., México 
Tel. (55) 56 22 42 83 Ext. 129 email: ii11n:h~_i;geolt•gia.ummu1'2(_ tinrchlá).hqunail.com 
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Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

'*' A& Ba Cr 
~ 10;,canipt, 

,:Jng/Kg %CV mg/Kg %CV, mg/Kg %CV 
W !!l·IIII 

LO . 'l!i 5.00 
.•.. 
30.00 "' ~ ¡ 10:00 

M9-RB (5cml 47.77 3.75 321.95 3.48 70.64 1.33 
M9-RB (25cm \ 43.42 1.71 663.89 2.42 78.33 6.02 
M9-RB 50cm) 61 .53 4.00 537.07 4.01 95.68 2.72 
t.11~1 ~~~ 1;;al -,¡¡-

,~:80 1í 143.72 886.10 ,,,2,82' ,111.71 
1'Mf~ ), ~ 1oa.1a . 1·~ 850.7t~ ,ió;I), 113.54 ~. '5.'f6 
' ., 1la.lti i cm) ..• ><C-C <~ -¡¡¡; 

;; i~92 M . 9"1.13 0.53 212.,a 1.l!it,1-0.su 79.37 f¡j 

M10-LB 15cm) 83.66 0.96 508.44 2.69 82.13 7.77 
M10-LB (25cm) 60.71 3.95 721.59 2.33 75.86 4.49 
M10-LB (50cm) 57.25 2.64 355.42 1.58 83.89 0.80 

''~(SG)Tll "' ~-431.90 
~ ·~ ···-6.92 .. 528.7'5 4.13 15 .•• ~.20 

M1oja~iii 34.97 7.~ .~ 711.10 2,67 ,. I J\19'.s'á 6.j7 
Woftm;,750-eini~ - --

~f85 
' 

82:68 ,6.3:1 .•, 35.8-2 .. 1JM2 M 366,21 
M11-A/5cm) 22.54 3.35 728.35 4.09 83.32 2.37 
M11-A (25cml 22.02 8.10 669.22 1.52 82.41 3.71 
M11-A (50cm) 28.38 1.41 480.63 2.98 88.53 5.88 
Mf1-LIDl!Ii§i.~. ·!l'f 26.96 ;.; 6;2.f ~- 475.23 3.t, ·~ i f93.90 3.07 
. Pi.M:.f&~5cril) -~ 

6756 j:31 
,,. 

.,2l'l5 ,. '118.84 J!8.Q3 1,31 
M1l~ csoem1 - " '" 22.81 fl.98 lJ88.51 &14 w, 1"86.8-8 5,87 
M11-RB (5cm) 22.49 3.68 280.11 5.82 76.53 4.19 
M11-RB (25cm) 28,47 7.73 264.0t 6.58 83.10 10.22 
M11-RB (50cm) 28.37 3,00 256.70 5.11 91 .44 10.36 
. 'f2://Ál5cm) 1~5.73 1.51 652 .. 93 ~19 90.45 J ~j 9 
'l 12-A~5éml ffe~ 204,34 1.82 ~' 726,58 0.62 88.1i1, &L 

.,, 
.. 1s12 

M12-A (50cm) ' 'fo5.49 0.74 640,99 '.3.79 91.88.:' :~,8:12 
M12-LB (5cm) 28.83 3.18 489.95 2.88 88.00 6.87 
M12-LB (25cm) 24,23 6.38 397.05 1.99 93.65 3.60 
M12-LB (50cm) 30.69 4.75 403.06 5.74 97.56 3.15 
?Mf~{Sém) 54~2- • ~.96: · '"';1.M' loo 2.57 -- 101.zs., 
M12:°R8~illi. 

... 
2.'3'9 11 ¡; ,648'.92 a-rir 59.76 1.36 4.16 

~ . ·. 

~ 
Cu 

l'ng/Kg %~V-
~ . 

9.00 
45.99 2.23 
45.06 2.91 

51.00 9.22 

56.84 1·,2.681 
66.71 Jllti3., 
5.0,80. ~ t,,,3113 

60.78 3.99 

52.55 2.95 
58.40 7.51 

' > ' 54'74,, 1.31 
''52.30 2.53 
46:64 6.l~'t-1 

69.88 3.61 
72.73 6.43 

65.87 0.88 
~68.45 ~, 1~J 

68.29'..\!! 
1"Tf.-06 

1'a.s9' b,6:47 

62.37 3.90 

66.62 0.58 
72.89 4.21 

47.36 Mf 
48.14 2.62 
41 .24 2,o'á p 

62.36 2.53 

67.61 4.64 

54.59 6.39 

47.93 .. '4i3'3 'r' 

55.49 '~ 5.63 
P'-í2-Jféf'6ocrriÍ ~ za.35-. ,f,f ,72 564.53 ..1.28 ~ 0.2.36 

c;: 1·' 32,ÓB 2.861i 5,66 
M13-A (5cml <LOO NA 542.83 4.1 5 146.47 0.47 77.48 0.44 
M13-A /25cml 8.77 5.02 638.42 6.35 108.51 4.59 69.49 6.66 
M13-A /40cml 7.12 12.03 489.10 2.52 154.01 2.90 69.88 4.33 

NA= No aplica <LOD= Debajo del límite de detección. 

Ciudad Universitaria. Delegación Coyoacán, CP 0451 O México DS., :\-1éxico 
Tel. (55) 56 22 42 83 Ext. 129 email: füm:h(i/g,col9gja .. 1umm.n1x finrch(a).hotmail coin 
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Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

11~ -- Fe "1ñ' " Pb Zn ID Campo 
!11 

~ --

% o/o CV mg/Kg %-CV mg/Kg ~ %CV mg/Kg %CV 
' f'~ ,to 0.10 40.00 ~ 6.00 7.00 

M9-RB (5cm) 2.58 0.46 406.74 2.58 22.52 4.84 56.69 7.10 
M9-RB (25cm) 2.76 0.22 456.27 3.41 20.83 6.49 51.47 2.22 
M9-RB (50cm) 2.44 0.26 429.86 4.83 19.82 11.78 47.66 2.75 
llf~»?GY J, /ltá~ i b)a 483.16 1 i t&l ¡<J 24.94 ,.oo lít AS.03 0.82i'. 
M'1b-:A (25cm\ ~ -,.¡a ,f.74 ·e;¡ "'·* " . ,._ 

25:SS: i.84 53,,iQ ,. '1613'0 0.52 ~~7.45 "3.72 
MiO-Ar~f~~~ 3.00 o.o'&~~ 495.5:g 4.29 ,, 2fs5 3.79 so;fg"!- . 5.04 
M10-LB (5cm) 3.54 0.38 623.65 1.72 24.48 2.88 65.87 6.85 
M10-LB (25cm) 2.65 0.34 501.79 5.02 18.72 6.06 52.90 3.24 
M10-LB (50cm) 2.96 0.11 430.02 3.02 20.92 9.28 61.10 5.44 llªJOI ~\7 0.44 (tA()0.60 :ts f'l's.10~ -- -- , f~' 2'2.43 ·f.72 58.01 ~ 
M1 - ®. 2.89 012~ t4~438'.05 0.80 ót tltsb 12.97 S<t3t . ] ~} 
rl.1oM'e oJf "' 395.58 

~ 

55.36% ª 2~83 2.91 3,83 19.57 2.30 
M11·A (5cm) 3.90 0.44 789.55 3.54 10.39 4.84 43.59 7.78 
M11-A (25cm) 3.79 0.49 763.55 2.19 10.31 0.78 35.83 5,77 
M 11-A (50cm) 4.52 0.33 956.01 2.38 7.79 9.80 41 .56 9.76 
lH!ite= 5cm} i1t. .f~, 0,07 .77f:i.7f" 2{23'': 12.12 .13.11 45.41 3.18~ 
M11Af l5offll.í~ ~ 3.17 0,07 1 :. 107.i 5.54, -~~o:QS,i .: ,7.41 40.04, ·1tt>1.a"'* 
MJ':fta ,omo rn 1,4-9, •[ '"tn.22" 

.,, 
I• 3.69 :6.50 709,;92 7.24 40.36» 3.77 

M11-RB (5cm) 3.44 0.33 662.29 2.43 11.59 7.01 47,16 4.11 
M11-RB (25cm) 4.14 0.42 736.15 1.51 7.53 8.26 40.69 2.08 
M11-RB(50cm) 4.48 0.29 821 .79 3.55 6.52 7.05 40.80 6.36 
M'TMC5crnl 

., .. 
·- 2:38 ' 0.29 456:69 \f 2~2 :25.11 2:48 45.83 ' '~ .c'1%- •ffi ,6.Q6-_ 

LW·· " ll1 2.6Q 8,15~" 4'61.90 2áé2~ " . itt '" 4.32 6.94 45.01 l-t 5.94 
~f!A150cill} ,?; e2í37 ~ '"'" , .. , 41-a.59 

.,, . 
tStf6~ 47.66 "' " 1.06 ,12.(18- ' 19.36 9.n 

M12-LB (5cm) 3.56 0.48 600.47 3.53 13.37 8.01 46,91 1.18 
M12-LB (25cm) 3.58 0.34 694.33 3.02 12.02 32.12 50,53 1.61 
M12-LB (50cm) 3.43 0.17 621 .75 3.19 11.91 9.67 49.54 5.09 

,,Mia;:j:ffl· '"'"·,::-; ~@,;.. ,- 2;59 Q.92, !'I .. 420:~B" ~3;39 ~ 19.4L~ ~ s~sn' 58.32 .S.92 .. -~~),. m2J$: 1>' 1>}4 51áa2 1~ ~3}.I 18.'6'1 ... 8.31 5L63 2-12 
~uw~ ~éinl ,! f'I !:2;10, 0.18 ·542.{511; \{112t' - -

22.98 7t71 48.53 2.83 
M13-A (5cm) 4.30 0.12 870.01 3.50 32.71 2.99 36,09 11.88 
M13-A (25cm) 4.30 O. 13 857.25 3.94 7.32 12.33 36.36 8.53 
M13-A (40cm) 4.02 0,30 861.42 3.19 8.51 11 .93 38.07 5.09 

NA= No aplica <LOD= Debajo del límite de detección. 

Ciudad Universitaria, Delega<.:ión Coyoacán, CP 045 JO México D.F., ~éxico 
Tel. (55) 56 22 42 83 Ext. 129 email: fom:h(,(geolt,gia.u1).an).n~ fimch@,hotmail.co1l} 
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Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquimica Ambiental 

ID Campo 
As Ba • ,.,Gj Cu 

.,,, mg/Kg ,.~ CY mg/Kg %CV• mg/Kg %CV mg/Kg %CV 
LJ)i 5.00 b 30.00 , . 10.00 ' 9.00 

Mt~"íl ~l!V rü.39 7.46 . 1'315,62;•r e: 
7.79 178.50 

A 

'3.44 100.11' 
~ ,, 

1.64, 
·M13!l..B 1 25slm) - (!\!w, 9.03 ,~ .. 1ffl2~ ; }65.37 3.48-i, "1a2.11 3:84 89.38 3.87 
Mi3.Lai ~\ 

.... o; ¡ ';,;,,, ; 
287.~ 

··~&, [¡¡¡~[59 9'1.22. 10,67o1 8.36 6187 124.2.S,i;; ,~ 0.79 
M13-RB (5cm) 7.52 11.43 446.06 8.42 160.45 1.58 84.18 4.42 
M13-RB (25cml 9.60 17.31 423.61 6.30 131.66 3.48 98.11 5.41 
M13-RB (50cml 6.75 1.05 36'3.01 1.48 111.85 3.17 92.21 3.80 w11 isc\iif ~· -~ 533.16"'¡¡ 1'31 25á.io t55 135'.4'2'.i i,.g7 23,iu 4.85 
Mti -,~' ... "' 

-2~:9i' 679.06 " • 
F 2.12 12:2,1 2.67 "'· 1.62 157.34 5.19 

M14-A1~]"'""' 
.¡,e 

,3t8 503.01 " ~;.2i22 120.98 7.fi3" ;-z:~7~ 24.51 111.70 
M14-LB (5cml 21.74 8.69 204.52 4.25 141.54 4.97 74.31 0.78 
M14-LB (25cm) 19.23 5.02 294.29 3.42 184.04 3.12 40.24 8.94 
M14-LB 50cm) 18.45 2.43 218.40 8.89 140.62 2.02 37.28 11.74 
M ~.t~ ' 20i80 i'.f.11~ -'6.~ 

·,•, 
.. ~7 384.18 115:68 51.52 i!" 1,72 

.iN , ... "U, ;;,5cm\ .. ~.53 110.41 • ,%:, "'' <'&k, 

56,52 ! '"~(56 ""'' "'"'' 6,90 0;44 113.63 2.86 
1m4-RB (50cm) .,,;w_,, 17.43 ~sa,90 .. ' 5~3.01 2.65 ""1a~:s1 0.4T ~ :a1:s5 5.12 
M15-A (0-5cm) <LOD NA 403.42 3.39 124.61 1.18 109.31 5.91 
M15-A (5-25cm\ <LOD NA 418.54 3.11 122.30 4.65 112.37 4.29 
M15-A (25-50cm\ <LOD NA 383.54 5.64 124.28 8.99 107.76 0.79 
M15-A (+50cml <LOD NA 166.44 11.47 104.14 5.78 81 .16 3.21 
M15-A(roca <LOD NA 177.82 12.26 116.08 3.82 91.32 1.71 
.. M1&Uiffl ~ .· a.as M&:if" 284.35 2.0~ ~tá:02 • 90.34 2.,18 3.24 
'''M~ 5tit\l é;oot'"' '"15.89 284.85, , •i9.9°4 208.29 ·· 2'.~9' 88.14 1J3 
:M!IIHífft2:S-50cm) 12.45, 2121.@! 111!33, 147.5.1!" 

,,.,, 
. 6.31 Jt65 9-3.93 8:7-5 

M15-RB (0-5cml 6.49 13.19 279.97 9.00 205.50 4.09 93.25 2.54 
M15-RB (5-25cm\ <LOD NA 224.48 10.30 135.68 6.20 85.29 3.61 
M15-RB (25-50cm\ 6.63 4.62 248.53 8.13 266.00 0.78 84.04 2.41 ,a~ <Lbb,,!' ~ NA 569,.24 J:i4& '" 140.99 " u~i " 3.70 84.49 .... ,é, 

"565.lJ6 3.22 ~ºº NA .(03.85 2.57 ~ 77.61 3,75 
f '2.54 asa ¡¡ c;¡ 

"' 5.56,~,, 659.28 111.45 7.89' 79,62 4.02 
M16-LB (0-5cm) 6.48 19.73 179.56 9.80 119.33 9.86 83.04 2.18 
M16-LB (5-25cm\ 8.35 9.52 270.87 2.52 139.02 2.98 84.47 4.39 
M16-LB (25-50cm\ 6.87 18.94 135.35 18.35 117.50 1.94 85.06 2.93 
~1o-&m) :7' 7.96 11.1i ! ,fflS:66 2.11 ¡~1'6,14,, 2.27 79.53 O.a4 .5-cm .g ¡,;. 71.72 6.84 lll 2'05.06\ 7.69 121)1 • t42 at.ss 0.99 

Alc2&:socmL :~· '*.., s.20 13.02' ru1 ·21:4.ao 5.74 125.20 4.50 ;89;65° 2.17 
NA= No aplica <LOO= Debajo del límite de detección. 

Ciudad Universitaria, Delega1.:ión Coyoacán, CP 04510 M¿xico D.F., México 
Tel. (55) 56 22 42 83 Ext. 129 email: fmrdit~i;g~ulogia.un¡im.mx fmrch(!'i,ho1111ail.com 
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Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

,= 
Fe Mn Pb 

% %CV mg/Kg %C\l mg/Kg %CV 
0.10 40.00 6.00 

~ile't5cm\ r "." 7.10 
·.,,j¡, ,~, 

0,16'4 1333.75 •. 0;34 1
'" 8.83-- 26.64 

,fiiii'I l25dnf 
•= Mí· I t 1326.76 111 -~- 218 ,,i1f 7.33 9.08 

l!Jít~á 5ÓGmX~l-;;._ 6.32 .. #"~~'.57 1289.04,. 
•.'!'"'li,: 

6.93.;,,:; ,., 8,39 1.79 
M13-RB (5cm) 6.39 0.54 1220.35 1.41 12.01 8.63 
M13-RB (25cm) 6.74 0.56 1339.64 3.40 9.02 15.79 
M13-RB (50cm) 6.41 0.26 1295.14 2.87 11.19 7.22 

Zl1 
mg(Kg'· %CV 

7.00 
4jj~ .. 5.87 

.. 49:áS' 8.91 
45.85 5.34 
50.41 1.55 
47.61 8.95 

45.78 9.80 
M1'4-klG..rrÍVf 

., ,., .... 
.1,~"'.t-86-''"~-~. 0,18 t2au2" 1.43 12.49 3,05 U.46 

M1~fócm) '"'4.02 O"'As''. ' 697.16 11rr j¡,:• 11.51 17!56 .AJ.ai;f. 1•' 1.45" , . 
1Mí~A·(-\tir:tl't' ;;'~ 02 1$2lr 

,. 
~a!íg;; "" 10.19 0.52 1297.23~. 7.94 5,~~ ' 

M14-LB (5cml 5.99 0.28 948.00 1.90 15.62 13.59 60.07 8.00 
M14-LB (25cm) 4.85 0.07 901 .64 1.21 8.63 3.53 39.87 7.88 
M14-LB (60cm) 4.89 0.49 872.33 5.66 8.55 11.64 36.83 8.74 
M14-Rlt"sliJffü"°' •x 3.-W"w ii0.67 461.26 .. ht j37°Ó1 

~ 

4.16 18.81"%: 56.38 
Mt~ !th\ 4:§t 0,02 644.12 4:63' J1~.of 2.20 44.20 8.07 

cml 'Ü 11'4.is· 0.44 '41 a94.9a 2.32 ?.fa.38 3,89 .4J.S5 4.84 : 
M15-A (0-5cml 6.40 0.14 1570.13 2.51 6.96 7.11 38.45 9.57 
M15-A (5-25cml 6.48 0.28 1473.24 2.42 <LOO NA 39.30 14.41 
M15-A (25-50cml 6.52 0.79 1408.78 0.47 <LOO NA 37.62 11.65 
M15-A (+60cml 4.75 0.15 990.36 0.76 <LOO NA 31.01 4.78 
M15-A (roca) 4.50 0.53 1019.60 3.34 <LOO NA 36.02 7.33 
~'(().;5cm{ .,.~ 2.i)w' 

-;;¡;- ,, 
Ni(' 14]01 s:sa 0,47 . 1136.28 .·• <I.OD 37.66 

M{~.(5,,~F.1t;¡' o:i4.·: 
,¡¡;. 

6.Sti, 1'2.á"t 6.67 l.i. 1296.09 4.39 -~ 6.47 37.02 
if 15-l!ir,{25jo~'-ll,',,,"" at1• 1.§ i' 5.86 1197.81 7.10~ .. 1$12 35.58 l,63 
M15-RB (0-5cml 6.36 0.20 1247.07 0.67 7.72 11.75 36.72 8.70 
M15-RB (5-25cml 5.99 0.47 1108.62 2.49 7.37 4.61 41 . 11 10.03 
M15-RB (25-50cml 6.03 0.16 1207.91 2.44 <LOO NA 39.62 4.20 
M•:tiSém, lt:i4J5 ~1~!/1 a'.3'9 ----fí10~ ~ " 0.22 18.33 36.57 6.89 
,fll1JA7s!2som1 .. .-

~ 76 :,L;7:,7" 19,jj" "' 3.91 0.81: 2.66" 15.58 ;,32.51 
'~.OJA~·c2s-00Mfi~'~ 4.14 ,Ofi'{f'l;, 988.00 el.'tr 6;64 12.92 33.22 1s.ao ... ,!! . . _,-,',;;. 

M16-LB (0-5cm) 5.26 0.70 969.34 3.12 9.52 6.17 44.95 6.06 
M16-LB (5-25cm) 5.72 0.23 1094.69 1.96 11.59 3.84 45.24 10.38 
M16-LB (25-50cm) 5.57 0.64 1052.85 3.81 9.80 11 .14 41.58 10.61 

1·Mf&-Fmcb:.5cm~¡..f~. 5.46 llli~ l,110'21-.41 1.53 ! 10.!l5. 7.62 IR !15.~.;;, 10.59 a~· t. , •• 

""'' ol~r, ft9'ius 4.16 ''fg:5f 2:41 ,M $RB 15:.crri · S.5'9 @-44.76 ' 2.97 
l;M\ffii~nt~~~-. .1 

e:: cf.j7:.: l~lís!sr 1a t,e0 42;33 1;; 6.05 1.27 ,,. 19,45 6.42 

NA= No aplica <LOO= Debajo del límite de detección. 

Ciudad Universitaria, Delegación Coyoa,;án, CP 04510 México D.F .. México 
Tel. (55) 56 22 42 83 F.x1. 129 cmail: C111rch(<(geolo¡!ia.u1rnm.m.~ finr,;h(üiholmail.1,9.m 
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CONTROL DE CALIDAD 

pH y CE: 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Para la precisión de los análisis de pH se determinaron algunas mediciones por duplicado reportando un 
%DPR de las mediciones (menor al 10%). 

r.. IDcambQil'l' , 1,;"." ,,; r>H 
.. 

CE %DP.R pff %DPRCE 

M1-RB (50} 
8.26 43 

1.83 7.23 
8.11 40 

7.88 60.2 
M3-RB (50) OUP 7.45 5.46 

8.49 57 

8.3 44.4 
M16-A (0-5) 2.73 6.03 

8.53 41.8 

8.47 71.7 
FM13-LB (50) 0.82 3.55 

8.54 69.2 

7.33 140.4 
FM14-A(5) 4.53 9.24 

7.67 154 

8.18 65.6 
FM10-LB(25) 2.30 2.78 8.37 63.8 

7.33 140.4 
FM14-A(5) 4.53 9.39 7.67 154 

FRX: 

Para la precisión de los análisis de FRX las mediciones se determinaron por triplicado, el valor reportado es el 
promedio de las tres determinaciones reportando también el % del coeficiente de variación (CV) de las 
mediciones (menor al 20%). 

Para determinar la exactitud en FRX se utilizaron estándares certificados (Tlll-4 y NIST-2710a} como control 
analítico los cuales fueron analizados como muestra para determinar su concentración las concentraciones se 
encontraron entre el 84 y el 112% lo cual indica un buen desempeño del método de análisis. 

" %Exactitud 
Eslaodares 

As Ba Cu Cr Fe Mn Pb Zn 
TILL-4 98.34 99.53 93.87 105.7 100.3 97.6 92.4 NA 
N1ST-2710a 100.7 NA 112.1 93.7 102.8 84.9 87.7 99.05 

Ciudad Universitaria, Delegación Coyoacán, CP 04510 :vléxico D.F., México 
Tel. (55) 56 22 42 83 Ext. 129 email: füm.:h(i,~gcq_!ogia.rnrnm.mx fmrch@hu11naíl.com 
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CONTROL DE CALIDAD 

Precisión 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Para la precisión de los análisis de FRX las mediciones se determinaron por triplicado, el valor reportado es el 
promedio de las tres determinaciones reportando también el % del coeficiente de variación (CV) de las 
mediciones (menor al 20%). 

Exactitud 

Para determinar la exactitud en FRX se utilizaron estándares certificados (TILL-4 y NIST-271 Oa) corno control 
analítico los cuales fueron analizados como muestra para determinar su concentración las concentraciones se 
encontraron entre el 84 y el 112% lo cual índica un buen desempeño del método de análisis. 

Estándares 
As Ba Cu 

TILL-4 98.34 99.53 93.87 
N1ST-2710a 100.7 NA 112. l 

Sin mas por al momento quedo a sus ordenes. 

Analistas: 

~~ 
QFB. Fabiola Vega García 

%Exactitud 

Cr Fe 
105.7 100.3 
93.7 102.8 

rAof:. · Jl,'v 

~tJl¡J,G' 

Mn 
97.6 

84.9 

Víctor Guillermo Montaño Jímenez 

Reviso: 

~ 
M e L · Gc)d M ·. J d.-;/ en u1s erar o artmes ar mes 

.. , .... , .. :· ..... 

Pb 
92.4 

87.7 

Ciudad Gniversílaria, Delegación Coyoacán, CP 0451 O México D.F., México 
Tel. (55) 56 22 42 83 Ext. 129 email: fü'1rch(ii}genlogia.unam.mx fmrch(a),hotmail.com 

Zn 
NA 

99.05 



Datos del solicitante: 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

INFORME DE RESULTADOS 

FONDOS 

Dr. Francisco Marlín Romero correo electrónico: fmrch@geologia.unam.mx, fmrch@hotmail.com 

Dirección: Instituto de Geología, UNAM. Teléfono: 56224386 ext. 129 

Información de las muestras 

Fecha de recepción de muestras: 13 de julio del 2015 

Se recibieron 90 muestras de suelos preservadas e identificadas adecuadamente, en bolsas de 
plástico. 

Información de los análisis 

En el laboratorio de Geoquímica Ambiental las muestras fueron homogeneizadas y tamizadas por malla Nº 10 

para su análisis de pH, Conductividad eléctrica y FRX. 

El pH se determino con un potenciómetro Hanna lnstruments, Hl-98185 y se siguió el método estandarizado 

9040 C de la US-EPA . 

Conductividad eléctrica (CE) se determino con un conductimetro OAKTON Con 700. y se siguio el metodo 

APHA 1992. Standard methods for the examination of water and wastewater. 

Fluorescencia de rayos X. El análisis sedetermino con un equipo de Fluorescencia de Rayos X, NITTON FXL 
950 de Thermo Scientífic y se siguió el método EPA 6200. La determinación fue realizada por triplicado con 
un tiempo de medición de 90s en el modo de suelo y 31 sen el modo de mina para Fe. Los elementos 
cuantificados en cada determinación se reportan en mg/kg (ppm) para el modo de suelo y (%) para el modo 
de mina 

Listado de recepción de muestras: 

ID Campo 
coordenadas 

ID Campo 
coordenadas 

X y X y 

F-Vicente G. l 560577 3409923 F. Vicente G. S (25 cm) 554972 3406344 
F-Vicente G. 2 558663 3410590 F. Vicente G. 5 (SO cm) 554972 3406344 
F-Vicente G. 2Roca 558672 3410647 F. Vicente G. 6 554738 3405426 

Ciudad Universitaria, Delegación Coyoacán, CP 04510 México D.F., México 
Tel. (55) 56 22 42 83 Ext. 129 emaíl: f;m,·h!ú~g~oloµ,1a.un:inu11x fmrchµ)hotmail.corn 



,~w ~ lfl_f:J .. 

~'~~m~i "",q,, 
·"-' 

F-R. Bacanuchi 1 

F-S Gertrudis i' " 
F-S Gertrudis~i "i 

• 
~-s G:!!.tt.ru.c:fis 3 (O--Sc:.ml 

;~-$iiertrvdis 3 (Sf2Scm} 
f;sk;ie~rnh.ís 3 (2sr~,Qcrn} 

F-Bacanuchi 11 (0-5cm) 

F-Bacanuchi 11 (5-25cm} 

F-Bacanuchi 11 (25-50cm) 

1f .tBacanuclTi 12 (0-5cm) 

F-B.agir.i!J.~hi li (S-iS~m) 1 

F,:~i.1ca.nuchi 12:liS::SPcm) 

F-Bacanuchi 13 (0-5cm) 

F-Bacanuchi 13 (5-25cm) 

F-Bacanuchi 13 (25-50cm} 

F-Ba.canuchi 01 
. <>:; •, 'P 

F-BacahuchlD2 

F;'.Qacanticfü oz;:Roca 

F~ij.~t~~uchi,¡P., ·· · 

F-Tahuichopa 1 

F-Tahuíchopa 1 Roca 

F-Tahuichopa 2 

F-Tahuicopa 3 

F-Tahuicopa 3 Roca 

F-Tahuichopa 4 

F-Tahuchopa 4 Roca 

F-Tahuichopa S 

F-Tahuichopa 5 roca 

F-Tahuichopa 6 

F-Tahuichopa 6 Roca 
'"' ' " F7Arizpe 1 •; 

F·Arispe 1 Róc,a_,. 
f::Ar.i2pe 2 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

" ,,. . 
"' coordenadas 

ID Campo x·' V 

562277 3402776 F-Arizpe 2 Roca 
·=· 

566148 3396520 F.~A~izpe 3 

564449 3397136 F-Arizpe 3 roca 
56245S 3397287 F.S.J de baviacora 1A 

562455 3397287 F.S.J de baviacora 1-LB 

562455 3397287 F.S.J de baviacora 1-RB 

570280 3384774 F.S.J de baviacora 2A 

570280 3384774 F S.J de baviacora 2 LB 

570280 3384774 F.S.J de baviacora 2-RB 

568528 3387253 F.S.J de baviacora 3 A 

568528 3387253 F.S.J de baviacora 3 A (Blanco) 

568528 3387253 F.S.J de baviacora 3 LB 

565140 3388400 F .S.J de baviacora 3 Roca 

565140 3388400 F-Mazocahuí 1 

565140 3388400 F-Mazocahuf 2 
,', 

573778 3385894 F-Mazocahuí 3 

574922 3386716 F-Rayon 1 

575052 3387553 F-Rayón 2 

575154 3387695 F-Rayon 3 

579685 3360491 F-San. Francisco 1-A (O:Scm) 
579685 3360491 F-San. F.r.ancisco 1-A. (5725cm) 

"' 

577630 3360955 F-San Francisco 1-A (25-SOcm) 

S76578 3362620 F-San Francisco 1-LB (0-2Scm) 

576578 3362620 F-San Francisco 1-LB (25-50cm) 

579163 3364331 F-San Francisco 1-R~ {0°25cm) 

579131 3364268 F-San Fran.cisco 1~RB (25-SOc:r:n.) 

577232 3368791 F-San Francisco 2 roca 

577232 3368791 F-San FranciS(;O 2-A {0-Scm) 

576094 3372320 F~S.ªIJ Francisco 2-A (S-25cm) 

576094 3372320 F,sar.i F.r;,m.cisco 2-A (25-45cm) 
576808 3357063 F-San Francisco 2-LB (0-5cm) 

576795 3357032 F-San Francisco 2-LB (S-2Scm} 

575076 3360046 F-San Francisco 2-LB (25-40cm) 

Ciudad Universitaria. Delegación Coyoacán, CP 04510 México D.f., :\-1éxico 

coordenadas 
X y 

574919 3360063 

573823 3361921 

573787 3361868 

581913 3290190 

581903 3290201 

S81912 3290174 

584411 3294075 

584509 3293980 

584411 3294075 

589640 3297200 

589640 3297200 

589640 3297200 

589640 3297200 

585435 3268896 

587336 3270510 

590056 3271942 

557090 3257929 

553716 3263681 

554469 3265889 

535839 3232678 

535839 3232678 

535839 3232678 

535873 3232703 

535873 3232703 

535816 3232655 

535816 3232655 

539060 3229795 

539045 3229768 

539045 3229768 

539045 3229768 

539067 3229780 

539067 3229780 

539067 3229780 

Tel. (55) 56 22 42 83 Exc. 129 einail: fmrcM•)!.eok,gia,111~11.mx finrch(il1.hou11~iJ~com 
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É,;~ 10 campo 
o¡/¡ 

F'"5M f ratn,isco 2-Ra (O,Stm) 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

coordenaaa~ 
11! 

ID~mpo 
X ·e ., 

539024 3229763 F-San Francisco 3-RB (O·Scm) 
;,,~ i ,e •,".!: 
F~ ,an rancisco 2.-RB (S-2Se,rn) 539024 3229763 F-San Francisco 3-RB (5-2Scm) 

ª
,..,, ___ ··· 

' ¡...,_ • . 

- . - · ~ 

coordenadas 
X y 

538883 3228261 

538883 3228261 
i:';:s_an Francisco 2.-RS" (25-SOq:n} 539024 3229763 F-San Francisco 3-RB (25-50cm} 538883 3228261 
F-San Francisco 3A (S-25cm} 538885 3228288 F-San Francisco 3 roca 538904 3228302 
F-San Francisco 3A (25-40cm) 538885 3228288 F.La junta A(Scm) 528730 3229891 
FSa'n F r.;;J.1'.'I cisco 3,U3 { 0-5 cm) 538873 3228299 F.La junta A(25cm) 528730 3229891 

F:-S~thincist~ 3-LB .(~::~~<:rnl 538873 3228299 F.La junta A(SOcm) 528730 3229891 
f-San Fran,~ls.ccÚ;.tB {25-50cm) 538873 3228299 

Resultados de pH y CE: 

' " ''¡f ·-· j "l ¡ 1~· · CE e 

ID~ampo f¡¡¡ pH 1D Campo pH ¡,;. Cl: 
·-1 ~ (us/cm) 

"'" 
(us/cm) 

1,F-- ;' 
7.65 29.55 F-Bacan1;1_cb.i ri (Q-5cm) 8.77 Vicente G.,l " 52.90 

F-Yicent ~ G. .• 2 : 7.39 25.50 F-Bac.~inuchi 12 (S-25cm) 8.59 51.20 
"""v- 7.62 18.14 F-Bacanuchi 12 (25-SOcm) 58.20 F- 1cente G. 2RQ.e,~ ,, 8.53 

F; Vicente G. s (S c.m) 7.62 28.75 F-Bacanuchi 13 (0-Scm) 8.62 36.00 
'l'1 ,,,,,,:;'. 

F-Bacanuchi 13 (5-25cm) ~ Vicente G. 5 (25 cm) 8.41 43.70 8.64 42.40 .... ""· 
F. Vkente,G. s ·(5~ crn) 8.33 29.30 F-Bacanuchi 13 (25-50cm) 8.68 38.00 
E Vicente G;·6· ' 8.84 49.00 F-Baéanuchí'Dl 8.16 69.5 

F. Vi<::.~.IJ.~~ .. G..~ .7 ·: 8.60 105.40 F-B'acanuchi D2 8.31 63.0 

F-R. Bacanuchi 1 7.59 44.20 F-P.-ª.C..ª1'.1.UChi D2-Roca 8.79 87.10 

F;.S Ge:rtrudis 1 i 8.39 62.80 F-Bacanucfñ D3 8.23 52.0 

F-S Gertr\l.di.s 2 7.34 48.00 F-Tahuichopa 1 7.32 58.50 

f -s1Géa5Jdls'.! {O-Scm) 7.76 62.50 F-Tahuichopa 1 Roca 8.64 117.50 
1/c'' -~ 
]-S Gerlrudis ~ (S::--2S.~m) 7.93 38.70 F-Tahuichopa 2 8.32 50.90 

F~S Ger,trudi~.3 (25-5.0tm) , 7.80 38.00 F· Tahuicopa 3 7.14 100.90 

F-Bacanuchi 11 (O-Scm) 8.62 62.00 F-Tahuicopa 3 Roca 7.29 193.70 

F-Bacanuchi 11 (S-25cm) 8.69 50.60 F-Tahuichopa 4 8.89 38.20 

F-Bacanuchi 11 (25-SOcm) 8.80 51.70 F-Tahuchopa 4 Roca 9.04 67.60 

Ciudad Universitaria, Delegación Coyoacán, CP 045 lü México D.F., México 
Tel. (55) 56 22 42 83 Ext. 129 email: tinrch(ii),geologiii.111u,m.mx fmrch(~hotmail.com 
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D 
1Dtampo 

F-Tahuichopa 5 

F-Tahuichopa S roca 

F-Tahuichopa 6 

F-Tahuíchopa 6 Roca 

F-Arizpe 1 

F-Arispe 1 Roca 

F-Arizpe 2 

F-Arizpe 2 Roca 

F-Arizpe 3 

F-Arizpe 3 roca 

F.S.J de baviacora lA 

F.S.J de baviacora 1-LB 

F.S.J de baviacora 1-RB 

F.S.J de baviacora 2A 

F.S.J de baviacora 2 LB 

F.S.J de baviacora 2-RB 

F.S.J de baviacora 3 A 

F.S.J de baviacora 3 A 
(Blanco) 

F.S.J de baviacora 3 LB 

F.S.J de bavíacora 3 Roca 

F-Mazocahuí 1 

F-Mazocahuí 2 

F-Mazo<;a~uf 3 

F-Rayon 1 

F-Rayón 2 

F-Rayon 3 

F-San Frahcisco 1-A 

(O-Som) , . . · 

F-San Francisco 1-A 

{5-2Scm) 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

pH 
CE 

(us/cm) 
ID Campo 

8.99 49.2 F-San Francisco 1-A (25-SOcm) 

8.88 146.7 F-San Francisco 1-LB (0-2Scm) 

9.12 56.4 F-San Francisco 1-LB (25-SOcm) 

7.85 187.8 F-.San Francisc::9 1-RB (0-25cm) 

9.05 63.8 F-San Francisco 1-RB (25-SOcm) 

9.04 46 F-San Francisco 2 roca 

9.03 47.1 F-San Francisco 2-A (O-Scm} 

6.51 886 F-San Francisco. 2-A (5-2Scm) 

9.09 50.5 F-San Francisco 2-A (25-45cm) 

7.8 44.3 F-San Francisco 2-LB (0-Scm) 

7.63 16.3 F-San Francisco 2-LB (S-25cm) 

7.29 28.6 F-San Francisco 2-LB (25-40cm) 

6.95 115.6 F-San Francisco 2-RB (0-Scm) 

6.69 32.9 F-San Francisco 2-RB (5-25cm) 

7.13 41.S F-San Francisco 2-RB (25-SOcm) 

6.84 19.87 F-San Francisco 3A (S·25cm) 

7.07 37.6 F-San Francisco 3A {2S-40cm} 

6.42 43.22 F-San Francisco 3-LB (0-Scm) 

5.35 58.6 F-San Francisco 3-LB (5-2Scm) 

8.81 86 F-San Franciscll 3-LB (25-SOcm) 

7.97 109.8 F-San Francisco 3-RB (O-Scm) 

7.79 124.2 F-San Francisco 3·RB (5-25cm) 

6.25 26.8 F-San Francisco 3-RB (25-SOcm) 

7.41 168.2 F-San Francisco 3 roca 

8.51 38 F.La junta A(Scm) 

6.95 24.4 F.La junta A(2Scm) 

8.72 39.9 F.La junta A(SOcm) 

8.52 36.3 

Ciudad Universitaria, Delegación Coyoacán, CP 04510 México D.r ., México 

pH 

8.69 

7.88 

8.03 

8.51 

8.25 

9.4 

8.67 

8.85 

8.75 

8.55 

8.28 

8.41 

8.65 

8.35 

8.58 

8.57 

8.52 

8.48 

8.42 

8.84 

8.62 

8.58 

8.53 

8.97 

9.02 

8.65 

8.64 

Tel. (55) 56 22 42 8J F.xt. 129 cmail: !inr~·h(i1)geologia.u11.11n,!!l~ fmrch(ii;,hotmail.coni 

CE 
(us/cm) 

38.1 

181.8 

111.5 

66.7 

94.4 

40.6 

42.2 

39.4 

37.8 

77.7 

89.2 

80 

55.3 

66.7 

42.1 

46.3 

40.6 

52.3 

59.7 

58.6 

43.5 

49.5 

64.6 

47.9 

34.9 

35.05 

27 

4 



Resultados de FRX: 

ID Campo 

LO 

F-Vicente G. 1 

F-Vlcente G. 2 

F-Vicente G. 2Roca 

F. Vicente G. 5 (5 cm) 

F. Vicente G. 5 (25 cm) 

F. Vicente G. 5 (50 cm) 
F. Vicente G. 61 

~ ,. 
F. Vicente G. 7 

F-R. Bacanuchi 1 

F-S Gertrudis 1 

F-S Gertrudis 2 

F-S Gertrudis 3 (0-Scm) 

F.-S Sértrudis 3 (5-25c~ ) 

F-S Gertrudis 3 (25-Súcmí 

F-Bacanuchi 11 (0-5cm} 

F-Bacanuchi 11 (S-25cm} 

F-Bacanuchi 11 (25-SOcm} 

F-Bacanuchí 12 (O-Scm} 

F-Bacanuchi 12 (5-25cm) 

FBacanuchi 12 (25-SOcm) 

F-Bacanuchi 13 (0-Scm) 

F-Bacanuchi 13 (S-25cm) 

F-Bacanuchi 13 (25-SOcm) 

F-Bacanuchi 01 
F-Bacanuchi D2 

F-Bacanuchi D2-Roca 
F-Bacanuchi D3 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

As Ba Cr 
mg/Kg %CV mg/Kg %CV mg/Kg 
5.00 30.00 10.00 
16.65 12.26 926.19 1.62 96.84 
10.28 12.84 949.44 1.31 87.15 

12.55 5.80 627.35 2.28 81.65 
10.95 4.08 849.96 1.05 110.58 
12.41 8.82 899.62 1.89 96.39 
11.39 4.81 919.11 0.83 130.26 

<LOO NA 899.93 0.44 174.60 

56.57 1.54 1012.23 1.75 89.86 
15.21 17.61 633.81 0.74 93.25 
18.80 12.23 746.29 2.16 86.49 
30.19 15.03 752.78 0.97 90.25 
30.26 8.85 773.73 2.86 97.72 
32.68 5.08 558.46 1.20 110.90 

37.82 4.52 662.72 2.18 91.33 
30.62 8.97 880.47 2.05 139.74 
27.07 1.43 899.35 1.07 139.51 
35.06 3.81 724.65 0.07 151.99 
16.72 11.86 824.97 0.39 107.86 

27.51 11.56 880.89 1.08 177.91 

28.74 6.42 937.30 2.42 177.22 
15.97 8.77 467.29 1.95 141.18 

17.50 4.27 521.87 0.90 144.41 

17.37 6.32 645.56 1.42 89.96 

22.29 8.13 555.98 3.48 91.57 
14.39 9.32 776.28 1.75 170.11 

11.63 11.23 715.83 2.85 105.26 

33.27 9.68 771.84 3.42 85.59 

~ -
Cu 

%CV mg/Kg 

9.00 
4.99 83i52 

9.28 72.04 

2.83 41.36 

1.29 40.57 

6.17 63.25 

4.43 54.09 

4.35 91.01 

0.71 37.93 

2.65 55.29 

1.13 60.65 

3.20 68.37 

3.84 75.73 
4.87 68.67 

2.49 82.30 
6.15 48.43 

6.59 46.69 

3.85 44.97 

5.98 34.53 

2.19 48.70 

5.26 51.45 

2.44 40.26 

3.35 35.75 

1.92 37.69 

10.96 57;49 

4.70 92.32 

6.23 59.99 

2.05 76.73 

Ciudad l,'niversitaria, Dclcgaciún Coyoacán, CP 0451 O México O.F .. :vléxico 
Tel. (55) 56 22 42 83 Ext. 129 en,ai\: !).mrh~_:_g1:nJ,,gi:1.1111,1m.mx fmrch(á),hotmai.l.1:~!!! 

%CV 

3.51 

6.29 

4.18 

1.67 

6.52 

4.99 

1.28 

6.24 

4.44 

5.87 

2.46 

2.84 

3.45 

1.56 

6.52 

13.82 

10.33 

6.25 

3.13 

4.84 

7.33 

3.66 

3.88 

1.71 
5.22 

2.72 

3.56 
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1, 
ID Campo 

LO 

F-Vicente G. 1 

F-Vicente G. 2 

F-Vicente G. 2Roca 

F. Vicente G. 5 (5 cm) 

F. Vicente G. 5 (25 cm} 

F. Vicente G. 5 (50 cm) 

F. Vicente G. 6 

F. Vicente G. 7 

F-R. Bacanuchi 1 

F-S Gertrudis 1 

F-S Gertrudis 2 

F-5 Gertrudis 3 (O-Scm) 

F-S Gertrudis 3 (S-25cm) 

F-SGertrudis 3 (25-50cm) 
F-Bacanuchi 11 (0-5cm} 

F-Bacanuchi 11 (S-2Scm) 

F-Bacanuchi 11 (25-SOcm} 

F-Bacanuchi 12 (0-Scm) 

F-Bacá'nuchí 12 {5-25cm) 

F-Bacanuchí 12 (25-50cm) 

F-Bacanuchi 13 (O-Scm} 

F-Bacanuchi 13 (5-25cm) 

F-Bacanuchi 13 (25-SOcm) 

F-Bacanuchi Dl 

F-Bacanuchi D2 

F-Bacanuchi D2-Roca 
F-Bacanuchi D3 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Fe Mn Pb 
% %CV mg/Kg %CV mg/Kg 

0.10 40.00 6.00 
2.84 0.41 805.05 1.69 so.so 
2.78: 0.16 708.57 1.89 70.94 
2.70 0.25 647.63 3.46 19.97 
2.38 0.26 508.61 7.36 18.39 
3.46 0.20 673.40 3.25 24.97 
4.06 0.40 722.46 2.49 23.01 
6.17 0.16 1151.29 2.66 12.36 
2.41 0.32 848.86 6.05 11.95 
2.64 0.31 564.80 4.23 17.90 
3.15 0.21 543.81 0.92 25.65 
3.33 o.so 683.77 5.50 31.66 
2.66 0.23 810.32 0.47 40.22 
3.51 O.SS 861.27 3.51 72.67 
2.70 0.37 710.51 0.40 52.67 
2.49 0.57 1011.67 0.87 67.81 
2.03 0.59 674.91 2.57 40.89 
2.18 0.65 689.24 3.84 40.28 
2.09 0.34 575.68 3.26 17.41 
2.55 0.63 743.78 1.27 41.37 
2.79 0.19 725.29 3.88 34.39 
2.27 0.23 421.97 4.00 13.57 
2.22 0.15 434.22 3.34 12.04 

2.34 0.31 523.26 4.12 13.08 
2.82 0.30 776.82 2.85 24.08 
3.99 0.06 686.46 1.41 13.60 
2.36 0.70 552.12 2.60 14.43 
3.22 0.25 702.93 1.88 20.26 

%CV 

2.39 

1.87 

6.97 

3.43 

7.45 

4.06 

6.94 

1.14 

17.55 

10.88 

5.64 

1.95 

4.77 

6.40 

3.43 

4.25 

3.45 

10.64 

5.90 
4.14 

2.71 

19.93 

8.70 

6.04 

6.19 

3.61 

11.67 

NA= No aplica <LOO= Debajo del límite de detección. 

Ciudad Universitaria, Delegación Coyoacán. CP 0451 O México D.f ., M¿)(ico 
Tel. (55) 56 22 42 83 Ext. 129 email: t'nm:h(d:gcolc1gi,1.11:1am.mx tinn;l~@!totmail.com 

Zn 

mg/Kg %CV 

7.00 

113.56 2.36 

94.36 1.97 
59.77 2.57 

52.75 6.09 

63.72 3.48 

61.05 9.14 

66.36 0.52 

52.86 10.87 

64.48 1.30 

68.81 4.57 

87.92 4.68 

99.13 4.79 

107.55 4.88 

95.88 1.51 
76.11 3.45 

62.96 4.53 

62.17 3.10 

45.71 1.48 
63.44 3.31 

61.45. 6.68 

36.90 3.47 

38.11 3.24 

42.63 3.25 

58.53 s:ss 
56.44 3.14 

53.20 3.46 
61.19 2.89 
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ID Campo 

LD 

F-Tahuichopa 1 

F-Tahuíchopa 1 Roca 

F-Tahuichopa 2 

F-Tahuicopa 3 

F-Tahuícopa 3 Roca 

F-Tahuichopa 4 

F-Tahuchopa 4 Roca 

F-Tahuichopa 5 

F-Tahuichopa 5 roca 

F-Tahuichopa 6 

F-Tahuichopa 6 Roca 

F-Arizpe 1 

F-Arispe 1 Roca 

F-Ariipe 2 

F-Arízpe 2 Roca 
F-Arizpe j 

F-Arizp~ 3 rocá 

F.S.J de baviacora 1A 

F.S.J de baviacora 1-LB 

F.S.J de baviacora 1-RB 

F.S.J de baviacora 2A 

F.S.J de baviacora 2 LB 

F.S.J de baviacora 2-RB 

F.S.J de baviacora 3 A 

F.S.J de baviacora 3 A (Blanco) 

F.S.J de baviacora 3 LB 

F.S.J de baviacora 3 Roca 

F-Mazocahuí 1 

F-Mazocahuí 2 

F-Mazocahuí 3 

F·Rayon 1 

F-Rayón 2 

F-Rayon 3 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímíca Ambiental 

As Ba Cr 
mg/Kg %CV mg/Kg %CV mg/Kg 

5.00 30.00 10.00 
24.33 8.57 617.06 3.07 86.15 
14.93 18.00 155.46 9.28 65.94 
46.85 2.87 688.42 1.70 66.96 
37.03 2.51 558.13 7.86 69.89 
37.73 1.28 434.42 1.76 73.54 
23.71 3.58 664.02 2.05 96.52 
<LOO NA 426.76 0.45 101.86 
17.27 8.57 595.53 2.78 104.72 
5.44 11.75 858.41 0.91 123.58 
20.86 10.41 776.97 1.38 117.26 

53.30 6.40 312.81 2.13 67.32 

38.97 1.02 749.10 1.82 83.54 
22.21 4.95 673.97 0.72 114.71 
50.37 1.13 462.15 5.71 70.75 
28.91 2.58 411.72 7.18 121.94 
35.69 5.47 589.73 4.17 79.54 
7.7.69 1.94 605.42 1.37 97.25 
47.34 3.18 636.49 3.73 66.37 
75.81 1.54 565.48 3.15 70.29 

109.16 1.39 571.12 3.84 76.96 
107.86 1.99 607.98 1.75 65 .36 

30.33 1.85 425.86 5.00 72.53 

142.27 1.85 601.12 3.76 78.88 

280.38 1.86 490.20 3.88 68.36 

169.75 0.82 524.66 3.27 73.85 
7.84 4.58 776.01 4.10 75.87 

<LOD NA 1071.55 5.19 75.71 
<LOO NA 629.37 2.15 73.53 
<LOO NA 610.42 2.77 63.94 
<LOO NA 368.81 5.07 113.75 
<LOO NA 622.74 3.65 77.78 

6.19 8.80 555.50 1.77 81.37 
<LOD NA 543.72 1.64 94.64 

%CV 

8.36 

6.27 

6.97 

3.77 

7.23 

6.40 

8.91 

6.08 

6.12 

6.38 

13.74 

5.66 

4.56 

4.14 

1.27 

3.42 

4.69 

5.45 

8.53 

5.06 

7.10 

5.14 

0.71 

9.53 

3.30 

9.90 

6.34 

6.61 

7.71 

7.28 

0.98 

5.53 

4.02 

Ciudad Univer~itaria. Uclcgación Coyoadn. CP 04510 :'vlé;,cico 0 .F .. México 
Tel. (55) 56 22 42 83 F.xc. 129 crnail: fmn;h(á ;l!eologi~ .u1.l,lll\.~1~ fmrch(it;hotmail.~om 

Cu 
mg/Kg %CV 

9.00 

55.61 1.00 

38.51 6.81 
55.14 0.69 

57.12 3.05 

46.11 1.48 

43.69 5.79 

25.46 18.87 

42.70 0.93 

60.27 3.39 

48.91 8.68 

40.29 4.39 

82.09 2.78 
42.04 7.02 
75.34 4.62 

349.47 0.84 

67.13 4.28 

59~72 5.94 
251.62 0.74 

177.29 5.15 

196.65 0.85 

252.22 3.85 

56.11 1.19 

216.25 0.70 

129.68 4.68 

1474.59 1.28 

59.50 4.50 

78.99 5.02 

46.37 4.28 

61.97 4.98 

135.25 4.44 

32.59 4.56 

33.56 5.27 

30.14 2.80 
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ID Campo 

LD 

F-Tahuichopa 1 

F-Tahuichopa 1 Roca 

F-Tahuichopa 2 

F-Tahuicopa 3 

F-Tahuícopa 3 Roca 

F-Tahuichopa 4 

F-Tahuchopa 4 Roca 

F-Tahuichopa 5 

F-Tahuichopa 5 roca 

F-Tahuichopa 6 

F-Tahuichopa 6 Roca 

F-Arime"i 8 

F-Arispe 1 Roca 

F-Arizpe i J 

F-Arizpe 2 Roca 

F-Arizpe 3 

F-Arizpe 3 roca 

F .S.J de baviacora 1A 

F.S.J de bavíacora 1-LB 

F.S.J de baviacora 1-RB 

F.S.J de baviacora 2A 

F.S.J de baviacora 2 LB 

F.S.J de baviacora 2-RB 

F.S.J de baviacora 3 A 

F.S.J de baviacora 3 A (Blanco) 

F.S.J de baviacora 3 LB 

F.S.J de baviacora 3 Roca 

F-Mazoca huí 1 

F-Mazocahuí 2 ~ 

F-Mazocahuí 3 

F-Rayon 1 

F-Rayón 2 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Fe Mn Pb 
% %CV mg/Kg %CV mg/Kg 

0.10 40.00 6.00 
2.40 0.30 468.30 2.37 24.50 
2.17 0.69 386.52 0.61 11.95 
3.60 0.42 713.67 3.66 38.85 
2.88 0.28 459.87 4.10 27.03 
2.04 0.31 131.06 2.20 48.89 
2.36 0.57 568.13 1.98 16.03 
1.58 0.27 563.11 4.18 8.76 
2.70 0.39 516.30 2.20 17.76 
3.04 0.16 894.32 0.97 18. 71 
2.58 0.17 508.20 3.79 17.51 

10.74 0.42 87.22 1.52 9.95 
3.87 0.45 684.89 2.06 31.49 
1.99 0.43 415.16 2.85 17.90 

3.03 0.14 410.14 2.97 39.56 
4.10 0.34 188.94 7.07 11.81 
2.88 0.32 596.80 0.58 18.00 
2.72 0.41 1127.54 1.96 1077.89 
1.81 0.84 506.69 2.82 28.53 

3.31 0.93 703.25 3.32 46.06 
3.85 0.22 773.21 3.00 53.57 

3.36 0.33 653.93 1.61 47.02 

2.81 0.27 758.59 4.18 45.02 

4.24 0.56 814.33 1.70 49.98 

3.34 0.56 460.64 3.30 60.03 

2.09 0.33 347.80 3.37 60.56 

3.45 0.38 544.96 2.92 20.59 

3.30 0.10 668.89 1.63 15.03 

2.86 0.40 671.92 4.28 19.73 
4.26 0.27 866.70 0.83 16.24 

17.09 0.35 795.88 4.66 26.85 

0.45 1.28 150.34 12.29 16.58 

0.91 o.os 202.37 3.34 16.42 

%CV 

1.45 

8.70 

3.38 

2.15 

4.27 

8.04 

.17.26 

7.87 

2.22 

7.01 

9.46 

8.11 

5.27 

3.99 

8.13 

5.44 

0.78 
1.67 

2.97 

2.56 

2.41 

2.39 

3.29 

4.05 

1.80 

14.09 

7.01 

13.39 

9.63 

9.75 

4.10 

5.21 

Ciudad t:niv.:rsit,1ria. Delegación Coyoacán. C"P 04510 México D.F .. \kxict• 
Tel. (55) 56 22 ~2 in F.xt . 129 email: lll!!:chf i g..:.0J!•gia.11narn.mx fmn,:h@h_1!lmail.mm. 

Zn 
mg/Kg %CV 

7.00 

68.59 1.31 
49.08 3.64 

100.73 5.08 

57.23 5.66 

27.30 8.22 

44.59 7.10 

72.57 3.18 

48.70 0.56 

64.20 2.09 

43.23 4.81 

<LOO NA 
66.96 2.26 

41.19 6.03 
72.45 5.52 

133.58 1.01 
60.73 4.56 

216.67 1.08 
198.66 1.82 

148.86 0.45 

149.04 4.97 

182.57 3.74 

126.81 2.44 

155.26 O.SS 

71.00 2.74 

121.41 3.88 

62.30 0.96 

64.67 4.31 

67.71 5.31 

67.80 4.09 

<LOD NA 
18.03 5.69 

22.03 11.64 
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• 
1 F-Rayon 3 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

1.24 0.39 1 406.25 1 1.30 1 20.42 1 6.55 

NA= No aplica <LOO= Debajo del límite de detección. 

ID Campo 
mg/Kg %CV 

As 

mg/Kg % CV 

Ba 
mg/Kg %CV 

Cr 

LD 5.00 30.00 10.00 
F-Sari Francísco 1-A (O-Scm) 11.09 8.83 666.37 1.26 173.29 2.56 
i:::san,Francisto 1-A (5-25cm) 7.60 6.14 780.09 0.54 133.70 2.70 
F:s~n .Frái'Ícisco 1-A (25-50cm) 8.39 13.07 679.02 2.03 157.67 7.08 
F-San Francisco 1-LB (0-25cm) 10.68 5.11 745.93 1.34 123.53 6.47 
F-San Francisco 1-LB (25-SOcm) 12.39 15.36 562.94 0.63 129.41 1.80 
F-San Francisco 1-RB {0-25cm} 10.81 5.39 679.84 2.54 117.80 1.59 
F-San Francisco 1-RB (25-50cm) 12.00 7.40 587.62 4.75 117.68 0.45 
F-San Francisco 2 roca 14.68 5.36 635.76 2.42 89.82 4.86 
F-San Francisco 2~A (0-Scm) 8.50 13.51 873.39 0.30 166.32 4.46 
F-San Francisco 2-A (5~2.Scm) 9.75 16.85 621.95 1.57 172.14 1.56 
F-San Francisco 2-A (25-45cm} 8.82 19.46 681.39 2.00 194.58 3.07 
F-San Francisco 2-LB (0-Scm} 9.88 3.53 601.62 1.17 125.74 3.31 
F-San Francisco 2-LB (5·25cm) 10.06 4.68 586.63 3.69 106.51 6.45 
F-San Francisco 2-LB (25-40cm) 10.30 3.64 520.02 2.61 123.37 5.91 
F-Sanfr·ancisc'o 2-RB (0-Scm) 7.24 0.10 575.34 1.55 153.87 3.67 
F-Sarí Francisco 2-RB (5-25cm) 8.36 19.90 691.14 2.13 172.87 2.85 
F-San Francisco 2-RB (25-50cm) 10.59 2.68 842.89 2.33 146.85 1.12 
F-San Francisco 3A (5-25cm) 9.17 4.78 645.64 2.11 164.37 1.69 
F-San Francisco 3A {25·40cm) 9.11 8.30 614.99 2.05 166.19 2.87 
F-:-San Francisco 3-LB (O-Scm) 7.63 19.26 591.68 3.27 186.95 1.02 
F-San Franci$CO 3-LB (S-25~~) 9.88 4.01 530.41 1.46 126.75 4.71 
F~San Francisco 3-LB (25·50cm) 11.91 9.88 626.67 2.90 141.81 2.52 
F-San Francisco 3-RB {0-Scm) 10.33 15.72 552.07 1.48 128.49 4.46 
F-San Francisco 3-RB (5-2Scm) 8.50 4.32 654.15 1.02 137.32 2.44 
F-San Francisco 3-RB (25-SOcm) 8.72 11.83 646.71 0.80 128.57 4.19 
F-San Francisco 3 roca 9.44 14.30 525.70 2.76 145.24 1.69 
F.La junta A(Scm) 36.35 2.83 1033.30 4.94 72.53 3.55 
F.La junta A(25cm) 38.49 10.03 930.70 1.59 82.02 1.73 
F.La junta A(SOcm) 39.80 4.57 925.63 2.10 84.30 3.50 

,., 
Ciudad llnivcrsirnria. Delegación Coyoacári, CP 0451 O México D.F., Yléx ico 

Tel. (55) 56 22 42 83 Ext. 129 -:mail: 1i11n:h;«:.~,;:o)ol!ia u11anu11x fmrch@ho.t!nail.com 

.. .. 

25.15 4.01 

Cu 
mg/Kg %CV 

9.00 
29.00 15:41 

28.94 4.70 

24.04 11.28 
37.29 10.58 

35.SS 3.25 

41.48 4.84 

35.34 7.13 

69.05 0.54 

29.12 4.93 

21.46 9.78 

24.52 17.77 

31.29 1.17 

33.76 2.00 

26.96 1.84 

23.28 5.86 
27.05 5.16 

22.61 13.25 

20.62 11.98 

22.20 3.00 

20.19 11.85 
27.61 7.43 

29.96 8:09 

30.14 2.48 

23.89 12.83 

26.42 8.23 

32.46 5.33 
43.81 5.51 

48.63 2.68 

46.11 2.37 

9 



Laboratorio Nacional de Geoquimica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquimica Ambiental 

NA= No aplica <LOD= Debajo del limite de detección. 

,,, "' ,\'f!m~ 

a meampo Fe 
" 

;;:. Mn Pb -
%.'CV mg/Kg': ms/Kg ·~ llli ff, "' % %CV %CV 

"9~ "!l " "'' ~ LO Jlfü,¡¡ "' él) 0;10 40lDO ,m 6.00 
F-Sati',Fr¡¡ncisc:o i~~ffó-Scm) . ti 

.. 
1.14 Q,52 362.00 1.16 1 23.06 3.47 

~~ra nciscb 1'.'A (5-2Sé'm} 1.11' 0;10 347.27 1.64 32.54 "3.75 ,. ,, 6 
"" ' F~Sal'I Franclst wl "'A (25-50crñ) 0.99 0:26 311.20 5.71 22.34 ..11.A2 

F-San Francisco 1-LB (0-25cm) 1.67 0.42 458.26 5.91 32.04 1.54 
F-San Francisco 1-LB (25-SOcm} 1.82 0.15 492.71 3.92 32.98 6.05 
f.::S:~rfFrancis'.coI~RB(0-25cm) 

...... 
. 2.23 0.45 540.82 3.19 23.44 4.12 

~·· ~ 

F,-,Sán Francisco 1-RB•(25-50cm) .. 1.85 o.so : 454.19. 4.19 29.89 3.39 
F-San Francisco 2 roca 6.43 0.47 1547.93 2.35 5.20 6.13 F ,; -f..San ranc1sc0 2-A\ (,Or5cm? 0.80 0.57, ~.60 2.11 18.91 "2.11 

;-;; ' 
F-San Francisco 2-A (5-25cm) 0.761 0,39 247.56 : 7.78 17.47 6.40 
F-San,frár'!5"isco 2-A (2.~·4'5ci:p) 0.85 0.58 212.49 3.31 17.09 12.33 
F·San Francisco 2-LB (0-5cm) 1.52 0.45 372.44 0.77 19.71 5.28 
F-San Francisco 2-LB (5-25cm} 1.74 0.49 565.81 1.25 22.82 7.56 
F-San Francisco 2-LB (25-40cm) 1.78 0.69 396.95 3.55 21.70 1.82 
" !'> "''''·""' '." ' 

1;r-San Franci~(:02:.:RB.(P•Scm) 
·······,> 

1.05 0.11 291.39 1$7 17.90 8.61 
F-Sart Fr:a11e1scó 2~RBJS-?.5cm) 0:90 0.51 276.82 1.65 • 20.12 7;77 

~'~" . . . .. : .. e,: 

314~13 F ... San Rliancfsco 2._RB.{25·50cm) 0.78 0.54 2.04 16.45 2.05 
F-San Francisco 3A (5-25cmJ 0.79 0.32 231.91 7.56 19.02 10.18 
F-San Francisco 3A (25-40cm) 0.76 0.54 210.33 9.65 17.51 9.49 

1
'}::..san Frandfs,o"3-Ut'(o-scm) 0.74, 0,07 2Z6.42 ·10.45 17.94 4.14 

S'. ~K. .. -·· 
¡:.;.sah fr,anéisco 3-l,J3 (5~2~t m) 1.29' 0.49 311.84 2.67 18.93 4.26 
f:..s!ff'Francisco 3-1.B {2'5~50cm) 1.51 0.45 378.25 2.87 21.30 2.80 
F-San Francisco 3-RB (O-Scm} 1.50 0.39 355.81 5.66 21.59 9.32 
F-San Francisco 3-RB (5-25cm) 0.98 0.70 262.23 2.35 17.87 0.78 
F-San Francisco 3-RB (25-SOcm) 1.25 1.01 292.88 3.82 17.19 3.98 
i=-san Frandsco "3· rqpa . .. 1,47 0.86 337.23 4;52 20.01 10;49 
F.La junta A(Scm) 2.04 0.57 409.52 6.11 17.20 5.37 
F.La junta A(25cm} 1.81 0.19 382.98 3.47 17.11 4.96 
F.La junta A(SOcm) 1.85 0.15 366.49 10.70 16.50 10.33 

NA= No aplica <LOD= Debajo del límite de detección. 

Ciu<lad Universitaria, Delegación Coyoacán, CP 0451 O México D.F., México 
Tel. (55) 56 22 42 83 Ext. 129 email: finn.:h(<t:,g..:91_1,>gja.unam.mx fmrch@!lotmail.com 

Zn 

mg/Kg 
. 
%CV 

7.00 
r;¡ 

34.32 7.17 
, 30.47 2.03 

29,'!58 4.80 

44.25 7.20 

51.79 4.67 

38.98 s.os 
43.68 4.72 
41.61 5.89 

2i77 8.19 

21.16 1.0_0 

21.12 10.70 

36.27 3.25 

37.88 4.03 

39.82 12.04 

25.43 5.04 
24.20 4.48 
25.14 4.92 

23.80 12.01 

20.61 4.61 

23.09 12.661 

27.94 9.47 

33.48, 8.56 

34.69 4.35 

25.29 6.31 

26.99 0.59 

28.79 1 15.44 

46.98 4.31 

54.05 5.21 

52.48 2.86 
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CONTROL DE CALIDAD 

pH y CE: 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquimica Ambiental 

Para la precisión de los análisis de pH se determinaron algunas mediciones por duplicado reportando un 
%DPR de las mediciones (menor al 10%). 

1 
A ~ 1Ct ca1imo ~Dtf GE o/oDPR i:;H %DPRCE ~1¡¡ 

F. La Junta 3A (25) 
8.52 34.4 

3.01 3.71 
8.78 35.7 

F-S Gertrudis 3(25-50) 
38.3 7.8 

1.58 0.13 
37.7 7.79 

F. Mazocahui 3 
6.25 25.6 

0.00 8.96 6.25 28 

F. Bacanuchi 13 (25-50) 
8.72 39.8 

1.04 9.47 
8.63 36.2 

F. San Francisco 1-A (0-5) 
8.77 39.2 

1.15 3.51 8.67 40.6 

FRX: 

Para la precisión de los análisis de FRX las mediciones se determinaron por triplicado, el valor reportado es el 
promedio de las tres determinaciones reportando también el % del coeficiente de variación (CV) de las 
mediciones {menor al 20%). 

Para determinar la exactitud en FRX se utilizaron estándares certificados {TILL-4 y N1ST-2710a) como control 
analítico los cuales fueron analizados como muestra para determinar su concentración las concentraciones se 
encontraron entre el 84 y el 112% lo cual indica un buen desempeño del método de análisis. 

Estándares 
As Ba Cu 

%Exactitud 

Cr Fe Mn Pb Zn 
TILL·4 96.10 99.53 96.15 108.7 83.14 84.02 103.7 NA 
N1ST·2710a 100.7 NA 92.1 96.7 112.8 94.98 100.7 99.05 

Ciudad Univcrsiraría. Delegación Coyoacán, CP 04510 México D.F., ~éxico 
Tel. (55) 56 22 42 83 Exc. 129 email: füm.:h(,~geologia.t1111Jm.m~ fmrch(m,hotmail.com 
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Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímlca Ambiental 

Sin mas por al momento quedo a sus ordenes. 

Analistas: Responsable tecnico: 

QFB. Fabiola Vega García MenCLui~ 

.,/& -1'.1 &' vi,-

Victor Guilermo Montafto Jlménez 

Ciudad Universitaria, Delegación Coyoacán, CP 04S I O México D.F., México 
Tel. (55) 56 22 42 83 Ext. 129 cmail: fmrch@geologia.unam.mx fmrch@hotmail.com 
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Información de las muestras 

Instituto de Geología 
Universidad Nacional Autónoma de México 

Departamento de Geoquímica 
Laboratorio de Geoquímica Ambiental 

INFORME DE RESULTADOS 

Valores de fondo 

SUELOS Y SEDIMENTOS SAN MIGUEL 

2015 

Se analizaron 169 muestras de suelos y sedimentos de fondo de San Miguel. 

Las muestras se recibieron tamizadas por malla Nº 10 en bolsas de plástico de 25X10 cm, etiquetadas como 

SM-S-1 a la SM-S-20 A.LB y RB, así como un listado de coordenadas y observaciones adjunto. 

En el laboratorio de Geoquímíca Ambiental las muestras fueron homogeneizadas y molidas en mortero de 

ágata para su análisis por FRX 

Información de los análisis 

El pH se determino con un potenciómetro Hanna lnstruments, Hl-98185 y se siguió el método estandarizado 

9040 C de la US-EPA . 

Conductividad eléctrica (CE) se determino con un conductimetro OAKTON Con 700. y se síguio el metodo 

APHA 1992. Standard methods for the examination of water and wastewater. 

Fluorescencia de rayos X. El análisis sedetermino con un equipo de Fluorescencia de Rayos X, NITTON FXL 
950 de Thermo Scientífic y se siguió el método EPA 6200. La determinación fue realizada por triplicado con 
un tiempo de medición de 90s en el modo de suelo y 31 sen el modo de mina para Fe. Los elementos 
cuantificados en cada determinación se reportan en mg/kg (ppm) para el modo de suelo y (%) para el modo 
de mina 

Limites de deteccion: 

LO (mg/Kg) _ _ A_
5
s_---+-_c_

6
d_---+-_c_

9
u_-+--:-;--+--~-~- --+--P_

6
b_--+-_s_

2
r_--+-_ z

7
_n _ _¡_ __ Fe--

0
-'-'~~ ...:..,),_¡ 

Ciudad Universitaria. Delegación Coyoacán, CP 0451 O México D.F., México 
Tel. (55) 56 22 42 83 Ext. 129 email: fmr<¿~l{~gcoloeía.u11am.1.~1~ fmrch@hoq~ai!.com 



Instituto de Geología 
Universidad Nacional Autónoma de México 

Departamento de Geoquímica 
Laboratorio de Geoquímica Ambiental 

Listado de recepción de muestras: 

ID/MUESTRA X y ID/MUESTRA 
SM S lA (0-5) 543627 3392790 SM S-SA (0-5) 

SM-S-lLB (0-5) 543620 3392798 SM-5-SA (5-25) 

SM-S-1LB (5-25) 543620 3392798 SM-S-5A (25-50) 

SM-S-lLB (25-50) 543620 3392798 SM-S-SLB(0-5) 

SM-S-lRB(0-5) 543635 3392762 SM S-SLB(S-25) 

SM-S-lRB (5-25) 543635 3392762 SM-5-SLB (25-50) 

SM-S-lRB (25-50) 543635 3392762 SM-S-SRB (0-5) 

SM-S-2A(0-5) 536905 3386582 SM-S-SRB {5-25) 

SM-S-2A(5-25) 536905 3386582 SM-S-5RB (25-50) 

SM-S-2A (25-50) 536905 3386582 SM S-6A (0-5) 

SM-S-2LB(0-5) 536910 3386599 SM-S-6A {15) 

SM-S-2LB (5-25} 536910 3386599 SM-S-6LB (0-5) 

SM-S-2LB(25-50) 536910 3386599 SM-S-6LB (S-25) 

SM-S-2RB (0-5) 536901 3386575 SM-S-6LB (25-50) 

SM-S-2RB (5-25) 536901 3386575 SM S-6RB(0-5} 

SM-S-2RB (25-50) 536901 3386575 SM S-6RB(5-25) 

SM-S-3A (0-5) 530788 3379275 SM S-6RB(25-50) 

SM-S-3A (5-25) 530788 3379275 SM-S-7A (0-5) 

SM-S-3A (25_50) 530788 3379275 SM-S-7A (5-25) 

SM-S-3LB (0-5) 530780 3379286 SM-S-7A (25-50) 

SM-S-3LB (5-25) 530780 3379286 SM-S-7LB (0-5} 

SM-S-3LB {25-50) 530780 3379286 SM-S-7LB (5-25) 

SM-S-3RB (0-5) 530809 3379275 SM-S-7LB (25-50) 

SM-S-3RB (5-25) 530809 3379275 SM S-7RB (0-5) 

SM-S-3RB (25-50) 530809 3379275 SM-S-7RB (5-25} 

SM-S-4A (0-5) 528385 3369711 SM-S-7RB (25-50) 

SM-S-4A (5-25) 528385 3369711 SM-S-8A (0-5) 

SM-S-4A (25-50) 528385 3369711 SM-S-8A (5-25) 

SM-S-4LB(0-5) 528356 3369711 SM-S-8A (25-50) 

SM-S-4LB (5-25) 528356 3369711 SM-S-8LB (0-5} 

SM-S-4LB (25-50) 528356 3369711 SM-S-8LB (5-25) 

SM-S-4RB (0-5) 528416 3369712 SM-S-8LB (25-50) 

SM-S-4RB (5-25) 528416 3369712 SM S-8RB (0-5) 

SM-S-4RB (25-50) 528416 3369712 SM S-8RB (5-25) 

X 
527010 

527010 

527010 

526990 

526990 

526990 

527040 

527040 

527040 

527170 

527170 

527210 

527210 

527210 

527140 

527140 

527140 

529430 

529430 

529430 

529450 

529450 

529450 

529390 

529390 

529390 

529900 

529900 

529900 

529831 

529831 

529831 

529884 

529884 

Ciudad Universitaria, Delegación Coyoacán, CP 0451 O México D.F., México 

y 

3360001 

3360001 

3360001 

3360000 

3360000 

3360000 

3359997 

3359997 

3359997 

3350061 

3350061 

3350037 

3350037 

3350037 

3350077 

3350077 

3350077 

3339316 

3339316 

3339316 

3339310 

3339310 

3339310 

3339334 

3339334 

3339334 

3328375 

3328375 

3328375 

3328198 

3328198 

3328198 

3328424 

3328424 

Tel. (55) 56 22 42 83 Ext. 129 cmail: fmrchfii).geglogi.?.:.!!!!~.!!!.:.!'.!.~ fmrch(@,hotmail.co!!! 



ID/MUESTRA 
SM-S-SRB (25-50) 

SM-S-9A (0-5) 

SM-S-9A (5-25) 

SM S-9A (40) 

SM-S-9LB (0-5) 

SM-S-9LB (5-25) 

SM S-9LB (25-50) 

SM S-9RB (0-5) 

SM-S-9RB (5-25) 

SM-S-9RB (25-50) 

SM-S-10A (0-5) 

SM-S-10A (5-25) 

SM-S-10A (25-50) 

SM-S-lOLB (0-5} 

SM-S-10LB (5-25) 

SM-S-10LB (25-50) 

SM-S-lORB (0-5) 

SM-S-10RB (5-25) 

SM-S-lORB (25-50) 

SM-S-11A (0-5) 

SM-S-11A (5-25) 

SM-S-llA (25-50) 

SM-S-11LB (0-5) 

SM-S-11LB {5-25) 

SM-S-11LB (25-50) 

SM-S-11RB (0-5} 

SM-S-11RB (5-25) 

SM-S-11RB (25-50) 

SM-S-12A (0-5) 

SM S-12A (5-25) 

SM-S-12A (25-50) 

SM-S-12LB (0-5) 

SM-S-12LB (5-25) 

Instituto de Geología 
Universidad Nacional Autónoma de México 

Departamento de Geoquímica 
Laboratorio de Geoquimica Ambiental 

X y ID/MUESTRA 
529884 3328424 SM-S-12LB (25-50) 

532613 3319361 SM-S-12RB (0-5) 

532613 3319361 SM-S-12RB (5-25) 

532613 3319361 SM-S-12RB (25-50) 

532535 3319353 SM-S-13A (0-5) 

532535 3319353 SM-S-13A (5-25} 

532535 3319353 SM S-13A (25-50) 

532963 3319319 SM-S-13LB (0-5) 

532963 3319319 SM-S-13LB (5-25) 

532963 3319319 SM-S-13LB (25-50) 

536133 3309783 SM-S-13RB (25-50) 

536133 3309783 SM-S-13RB (5-25) 

536133 3309783 SM-S-13RB (25-50) 

536005 3309758 SM-S-14A (0-5) 

536005 3309758 SM S-14A (5-25) 

536005 3309758 SM-S-14A (25-50) 

536133 3309783 SM-S-14LB (0-5) 

536133 3309783 SM-S-14LB (S-25) 

536133 3309783 SM-S-14RB (0-5) 

539026 3301121 SM-S-14RB (5-25) 

539026 3301121 SM-S-14RB (25-45} 

539026 3301121 SM-S-15A (0-5) 

539004 3301121 SM S-15A (5-25) 

539004 3301121 SM S-15A (25-50) 

539004 3301121 SM-S-15LB (0-5) 

539027 3301137 SM-S-15LB (5-25} 

539027 3301137 SM-S-15LB (25-40) 

539027 3301137 SM-S-15RB (0-5) 

540691 3290969 SM-S-15RB (5-25) 

540691 3290969 SM-S-15RB (25-50} 

540691 3290969 SM-S-16A (0-5) 

540594 3290963 SM-S-16LB (0-5) 

540594 3290963 SM S 16LB (5-25) 

X 
540594 

540725 

540725 

540725 

541495 

541495 

541495 

541442 

541442 

541442 

541614 

541614 

541614 

542125 

542125 

542125 

542110 

542110 

542288 

542288 

542288 

525978 

525978 

525978 

525935 

525935 

525935 

526064 

626064 

626064 

526023 

526016 

526016 
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y 

3290963 

3290996 

3290996 

3290996 

3280306 

3280306 

3280306 

3280253 

3280253 

3280253 

3280311 

3280311 

3280311 

3272794 

3272794 

3272794 

3272837 

3272837 

3272695 

3272695 

3272695 

3262934 

3262934 

3262934 

3263025 

3263025 

3263025 

3262132 

3262132 

3262132 

3263020 

3263028 

3263028 



D ~ ~,J'né1 
~ 

ID/MUESTRA 
SM-S-16LB (25-50) 

SM-S-16RB (0-5) 

SM-S-16RB (5-25) 

SM-S-16RB {25-50} 

SM-S-17A (0-5) 

SM-S-17LB I0-5) 

SM-S-17LB (5-25) 

SM-S-17LB 125-50) 

SM-S-17RB (0-5) 

SM-S-17RB (5-25) 

SM-S-17RB (25-50) 

SM-S-18A (0-5) 

SM-S-18LB (0-5) 

SM-S-18LB (5-25) 

SM-S-18LB (25-50) 

SM-S-18RB (0-5) 

SM S-18RB (5-25) 

SM-S-18RB (25-50) 

Resultados de pH y CE: 

muestra 

SM S 1A (0-5) 
SM-S-1 LB (0-5} 
SM-S-1 LB (5-25) 
SM-S-1 LB (25-50) 
SM-S-1 RB(0-5) 
SM-S-1 RB (5-25) 

Instituto de Geología 
Universidad Nacional Autónoma de México 

Departamento de Geoquímica 
Laboratorio de Geoquímica Ambiental 

X y ID/MUESTRA 
526016 3263028 SM-S-19A (0-5) 

526031 3263001 SM-S-19A (5-25) 

526031 3263001 SM S-19A (25-50) 

526031 3263001 SM-S-19LB (0-5) 

522413 3256324 SM S-19LB (5-25) 

522393 3256333 SM S-19LB (25-50} 

522393 3256333 SM S-19RB (0-5) 

522393 3256333 SM S-19RB (5-25) 

522447 3256304 SM S-19RB (25-50) 

522447 3256304 SM-S-20A (0-5) 

522447 3256304 SM-S-20A (5-25) 

516581 3247406 SM-S-20A (25-50} 

516572 3247479 SM-S-20LB (0-5) 

516572 3247479 SM-S-20LB (5-25) 

516572 3247479 SM-S-20LB (25-50) 

516598 3247420 SM-S 20RB (0-5) 

516598 3247420 SM-S-20RB (5-25} 

516598 3247420 SM-S-20RB (25-50) 

pH CE(JJS/cm) muestra 

8.83 50.3 SM-S-2A(5-25) 
8.17 68.4 SM-S-2A {25-50) 
8.23 65.4 SM-S-2LB(0-5) 
8.05 90.8 SM-S-2LB (5-25) 
7.27 62.8 SM-S-2LB(25-50) 
7.13 67.1 SM-S-2R8 (0-5) 

SM-S-1 RB (25-50) 7.32 64 SM-S-2RB (5-25) 
SM-S-2A(0-5) 8.63 40 SM-S-2RB (25-50) 

X y 

512160 3239106 

512160 3239106 

512160 3239106 

512128 3239090 

512128 3239090 

512128 3239090 

512185 3239113 

512185 3239113 

512185 3239113 

512429 3229654 

512429 3229654 

512429 3229654 

512430 3229699 

512430 3229699 

512430 3229699 

512440 3229546 

512440 3229546 

512440 3229546 

pH CE(JJs/cm) 

8.53 40.1 
8.73 38.6 
8.31 53.3 
8.35 63.1 
8 .62 63.3 
8.23 46 
8.58 43 
8.57 40.8 

Ciudad Universitaria, Delegación Coyoacán. CP °'151 O México D.F., México 
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muestra 

SM-S-3A (0-5) 
SM-S-3A (5-25) 
SM-S-3A (25 50) 
SM-S-3LB {0-5) 
SM-S-3LB (5-25} 
SM-S-3LB (25-50) 
SM-S-3RB (0-5) 
SM-S-3RB (5-25) 
SM-S-3RB (25-50) 
SM-S-4A (0-5) 
SM-S-4A (5-25) 
SM-S-4A (25-50) 
SM-S-4LB(0-5) 
SM-S-4LB (5-25} 
SM-S-4LB (25-50) 
SM-S-4RB (0-5) 
SM-S-4RB (5-25) 
SM-S-4R B (25-50} 
SM S-SA (0-5) 
SM-S-5A (5-25) 
SM-S-5A {25-50) 
SM-S-5LB(0-5) 
SM S-5LB(5-25) 
SM-S-5LB (25-50} 
SM-S-5RB (0-5) 
SM-S-5RB (5-25) 
SM-S-5RB (25-50) 
SM S-6A (0-5} 
SM-S-6A (15) 

SM-S-6LB (0-5) 
SM-S-6LD (5-25) 
SM-S-6LB (25-50) 

SM S-6RB(0-5) 
SM S-6R8(5-25) 
SM S-6RB(25-50) 
SM-S-7A (0-5) 
SM-S-7A (5-25) 
SM-S-7A (25-50) 

Instituto de Geología 
Universidad Nacional Autónoma de México 

Departamento de Geoquímica 
Laboratorio de Geoquímica Ambiental 

pH CE(J,!S/cm) muestra 

8.74 35.8 SM-S-7LB (0-5) 
8.24 44.3 SM-S-7LB (5-25) 
8.63 39.9 SM-S-7LB (25-50) 
8.22 64.8 SM S-7RB (0-5) 
8.39 91 .5 SM-S-7RB (5-25) 
8.46 40.9 SM-S-7RB (25-50) 
8.55 53.5 SM-S-8A (0-5) 
8.66 47.5 SM-S-8A (5-25) 
8.58 54.3 SM-S-8A (25-50) 
8.33 29.1 SM-S-8LB (0-5) 
8.72 28.5 SM-S-8LB (5-25) 
7.93 30 SM-S-8LB (25-50) 
7.69 79.3 SM S-BRB (0-5) 
8.11 41 SM S-8RB (5-25) 
8.8 62 SM-S-8RB (25-50) 

8.08 85.6 SM-S-9A (0-5) 
7.56 38.8 SM-S-9A (5-25) 
8.55 21.4 SM S-9A (40) 
7.93 46.9 SM-S-9LB (0-5) 
7.79 33.6 SM-S-9LB (5-25) 
7.88 34.4 SM S-9LB (25-50) 
8.31 68.5 SM S-9RB (0-5) 
8.73 80.1 SM-S-9RB (5-25) 
8.79 79.3 SM-S-9RB (25-50) 
8.27 42.1 SM-S-1 DA (0-5) 
7.98 37.8 SM-S-1 OA (5-25) 
8.44 51.3 SM-S-1 OA (25-50) 
8.12 44.9 SM-S-1 OLB (0-5) 
8.24 42.3 SM-S-10LB (5-25} 

7.94 52.8 
SM-S-1 OLB (25-
50) 

8.32 37.2 SM-S-10RB (0-5) 
8.4 23 SM-S-1 ORB (5-25) 

7.57 386 
SM-S-10RB (25-
50) 

7.62 206 SM-S-11 A (0-5) 
7.53 223 SM-S-11A (5-25) 
8.11 65.2 SM-S-11A (25-50) 
8.15 46 SM-S-11LB (0-5) 
8.12 35.2 SM-S-11 LB (5-25} 

pH 

8.07 
7.61 
7.89 
7.39 
7.77 
7.65 
8.15 
7.98 
8.52 
7.54 
7.51 
7.8 

7.87 
8.47 
8.15 
8.1 

8.33 
8.02 
7.86 
8.22 
8.95 
6.03 
8.37 
8.61 
8.85 
8.63 
8.56 
8.07 
8.74 

8.88 

7.44 
9.12 

9 .68 

7.66 
7.65 
8.24 
7.07 
8.68 

Ciudad Universitaria, Delegación Coyoacán, CI' 0451 O México D.F., México 

CE(ps/cm) 

22 
80.5 
132 
76.2 
61.9 
81.5 
58.9 
26.6 
24.2 
71 .6 
49 
71 

54.7 
71 .1 
32 
176 
98 
191 
155 
58.4 
55.5 
55.2 
41.6 
52.8 
38.2 
29.2 
25.9 
55 

53.3 

45.6 

71 
69 

69.2 

36.8 
20.8 
17 

85.7 
36 
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muestra 

SM-S-11 LB (25-50) 
SM-S-11 RB (0-5) 
SM-S-11 RB (5-25) 
SM-S-11 RB (25-50) 
SM-S-12A (0-5} 
SM S-12A (5-25) 
SM-S-12A (25-50) 
SM-S-12LB (0-5) 
SM-S-12LB (5-25) 
SM-S-12LB (25-50) 
SM-S-12RB (0-5) 
SM-S-12RB (5-25) 
SM-S-12RB (25-50) 
SM-S-13A (0-5) 
SM-S-13A (5-25) 
SM S-13A (25-50) 
SM-S-13LB (0-5) 
SM-S-13LB (5-25) 
SM-S-13LB (25-50) 
SM-S-13RB (0-5) 
SM-S-13RB (25-50) 
SM-S-14A (0-5) 
SM S-14A (5-25) 
SM-S-14A (25-50) 
SM-S-14LB (0-5) 
SM-S-14LB (5-25) 
SM-S-14RB (0-5) 
SM-S-14RB (5-25) 
SM-S-14RB (25-50) 
SM-S-15A (0-5) 
SM S-15A (5-25) 
SM S-15A (25-50) 
SM-S-15LB (0-5) 
SM-S-15LB (5-25) 
SM-S-15LB (25-40) 
SM-S-15RB {0-5) 
SM-S-15RB {5-25) 
SM-S-15RB (25-50) 
SM-S-16A (0-5) 

Instituto de Geología 
Universidad Nacional Autónoma de México 

Departamento de Geoquímica 
Laboratorio de Geoquímica Ambiental 

pH CE(1,1s/cm) muestra 

8.32 41 SM-S-16LB (0-5) 
7.9 56.2 SM S 16LB {5-25) 

8.38 28 SM-S-16LB (25-50} 
8.68 58 SM-S-16RB (0-5) 
7.8 30.7 SM-S-16RB (5-25) 

7.58 25.6 SM-S-16RB (25-50) 
7.55 17.53 SM-S-17A (0-5) 
8.36 132.7 SM-S-17LB (0-5) 
8.27 102.1 SM-S-17LB (5-25) 
8.6 96.9 SM-S-17LB (25-50) 
7.98 49 SM-S-17RB (0-5) 
7.36 17.99 SM-S-17RB (5-25) 
8.32 15 SM-S-17RB (25-50) 
8.67 53.2 SM-S-18A (0-5) 
8.23 24 SM-S-18LB (0-5} 
8.59 55 SM-S-18LB (5-25) 
7.25 51.7 SM-S-18LB (25-50) 
7.94 65.9 SM-S-18RB (0-5) 
7.69 73.7 SM S-18RB (5-25} 
8.27 118.6 SM-S-18RB {25-50) 
7.02 19.79 SM-S-19A (0-5) 
8.5 31.3 SM-S-19A (5-25) 

8.38 55.7 SM S-19A (25-50) 
8.26 30 SM-S-19LB (0-5) 
7.84 106.9 SM S-19LB (5-25) 
8.52 121 SM S-19LB (25-50) 
7.03 115.9 SM S-19RB (0-5) 
8.39 65 SM S-19RB (5-25) 
8.53 75 SM S-19RB (25-50) 
8.1 24.2 SM-S-20A (0-5) 

8.56 24.8 SM-S-20A (5-25) 
8.42 28.5 SM-S-20A (25-50) 
8.74 109.3 SM-S-20LB (0-5) 
8.55 148.2 SM-S-20LB (5-25) 
8.33 306 SM-S-20LB (25-50) 
7.79 94.3 SM-S 20RB (0-5) 
8.71 74 SM-S-20RB (5-25) 
8.33 85.5 SM-S-20RB (25-50) 
8.1 139.8 

pH 

7.61 
8.6 

8.15 
7.68 
7.5 
7.66 
8.07 
7.82 
8.18 
8.14 
7.73 
8.23 
8.39 
8.91 
8.15 
8.64 
8.3 

7.35 
8.43 
8.51 
7.33 
7.41 
8.48 
8.33 
8.6 

8.61 
8.86 
7.77 

8 
7.95 
7.8 

7.51 
7.35 
8.35 
8.69 
7.41 
8.56 
8.78 

Ciudad Universitaria, Delegación Coyoacán, CP 0451 O México D.F., México 

CE(¡.,s/cm) 

72.8 
45 

60.8 
61.6 
35.5 
34.1 
48.8 
157.7 
441 
459 
284 
63.9 
56.1 
46.9 
117.7 
74.5 
93.2 
76.2 
77 
79 

19.4 
27.2 
32.8 
86.6 
80.4 
61.2 
80.6 
1380 
1260 
30.2 
35.5 
26.6 
34.2 
53 
43 

46.3 
53.8 
58.7 
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Resultados de FRX : 

muestra 

SM S 1A (0-5) 
SM-S-1 LB (0-5) 
SM-S-1 LB (5-25) 
SM-S-1 LB (25-50) 
SM-S-1 RB(0-5) 
SM-S-1 RB (5-25) 
SM-S-1 RB (25-50) 
SM-S-2A(0-5) 
SM-S-2A(5-25) 
SM-S-2A (25-50) 
SM-S-2LB(0-5) 
SM-S-2LB (5-25) 
SM-S-2LB(25-50) 
SM-S-2RB (0-5) 
SM-S-2RB (5-25) 
SM-S-2RB (25-50) 
SM-S-3A (0-5) 
SM-S-3A (5-25} 
SM-S-3A (25 50) 
SM-S-3LB (0-5) 
SM-S-3LB (5-25) 
SM-S-3LB (25-50) 
SM-S-3RB (0-5) 
SM-S-3RB (5-25) 
SM-S-3RB (25-50) 
SM-S-4A (0-5} 
SM-S-4A (5-25) 
SM-S-4A (25-50) 
SM-S-4LB(0-5} 
SM-S-4LB (5-25) 
SM-S-4LB (25-50) 
SM-S-4RB (0-5) 
SM-S-4RB (5-25) 
SM-S-4RB (25-50} 
SM S-SA (0-5) 
SM-S-5A (5-25) 
SM-S-5A (25-50) 

As 

mg/Kg 
8.17 

20.59 
17.06 
18.18 
14.90 
18.61 
18.56 
18.57 
22.69 
26.73 
22.93 
24.13 
14.71 
14.28 
13.26 
12.02 
11.27 
14.35 
13.13 
18.79 
18.68 
21.41 
17.66 
18.19 
16.88 
6.73 

<LOD 
7.23 
10.66 
9.90 
11.26 
13.35 
8.77 
5.20 
18.20 
17.72 
20.88 

Instituto de Geología 
Universidad Nacional Autónoma de México 

Departamento de Geoquímica 
Laboratorio de Geoquimica Ambiental 

Cd Cu Mn 
o/o 

%CV mg/Kg CV mg/Kg %CV mg/Kg 
5.12 < LOD NA 41.95 7.57 413.42 
4 .02 < LOD NA 48.16 12.30 449.28 
0.86 < LOD NA 44.51 14.53 558.78 
2.72 < LOD NA 43.83 6.26 500.77 
13.08 <LOD NA 39.19 7.17 428.96 
4.60 <LOO NA 52.63 0.44 569.73 
6.39 <LOD NA 53.78 7.65 573.81 
10.35 < LOD NA 47.92 7.00 421 .25 
2.32 < LOD NA 44.11 8.53 525.70 
5.13 < LOO NA 43.02 11.44 600.61 
6.33 < LOD NA 45.36 8.49 579.45 
0.71 < LOD NA 44.39 5.46 424.20 
15.67 < LOD NA 40.15 9.33 356.56 
3.33 < LOD NA 41.61 9.20 446.82 
6.87 < LOD NA 37.18 6.08 365.93 
5.93 < LOD NA 34.63 7.83 406.57 
7.34 <LOD NA 37.65 10.92 353.87 
5.21 < LOD NA 35.05 6.42 407.32 
7.95 < LOD NA 36.25 10.85 349.05 
6.76 < LOD NA 50.36 4.13 711 .75 
4 .01 < LOD NA 48.74 8.67 710.62 
1.56 < LOO NA 47.45 1.66 701 .53 
4.08 < LOD NA 34.02 1.65 517.65 
11.27 < LOD NA 39.26 3.10 563.27 
13.92 < LOD NA 36.68 4.70 530.09 
16.32 < LOD NA 32.05 9.23 271.64 

NA < LOD NA 24.96 8.93 187.25 
15.88 < LOD NA 38.16 8.68 331 .25 
4.73 < LOO NA 45.47 8.49 724.43 
15.38 < LOD NA 34.80 10.31 482.52 
4.65 <LOD NA 41.21 12.36 558.39 
12.49 <LOO NA 39.61 5.27 472.51 
2.90 <LOD NA 31.15 5.87 342.55 
3.13 < LOD NA 30.06 9.33 292.17 
5.90 < LOD NA 33.82 9.19 333.13 
11.73 < LOD NA 34.71 8.90 353.97 
4 .41 < LOO NA 37.66 6.28 304.77 

º/o CV 
3.54 
4.38 
4.94 
4.09 
1.89 
1.64 
3.17 
7.08 
1.72 
0.80 
1.36 
3.43 
5.22 
0.87 
3.88 
3.11 
1.41 
5.31 
2.90 
3.22 
2.33 
1.78 
6.22 
1.54 
1.55 
6.06 
5.69 
3.61 
2.84 
1.28 
3.03 
3.80 
6.71 
2.95 
3.32 
11.22 
1.82 

NA= No aplica <LOO= Debajo del límite de detección. 
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Ni 

ma/Ka 
27.50 
32.94 
33.09 
31.79 
17.40 
28.33 
20.52 
33.73 
36.99 
39.55 
32.03 
33.22 
28.14 
29.23 
35.27 
27.93 
37.93 
32.50 
32.50 
32.37 
39.01 
37.80 
32.27 
35.08 
34.47 
33.76 
27.31 
25.28 
29.24 
28.79 
33.04 
29.61 
30.30 
30.59 
31.11 
37.26 
28.86 
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o/o CV 
4.40 
14.97 
9.63 
7.76 
15.08 
10.29 
10.42 
13.70 
20.20 
7.30 
17.21 
6.49 
4.17 
7.59 
9.29 
12.39 
5.61 
10.06 
0.21 
6 .39 
9.98 
18.67 
7.08 
10.49 
11.81 
10.63 
8.86 
5.87 
15.67 
25.87 
2.16 
8.11 
3.78 
6.32 
11.03 
17.21 
6.05 



muestra 

SM S 1A (0-5} 
SM-S-1 LB (0-5) 
SM-S-1LB (5-25) 
SM-S-1 LB (25-50) 
SM-S-1 RB(0-5) 
SM-S-1 RB (5-25) 
SM-S-1 RB (25-50) 
SM-S-2A(0-5) 
SM-S-2A(5-25) 
SM-S-2A (25-50) 
SM-S-2LB{0-5) 
SM-S-2LB (5-25) 
SM-S-2LB(25-50) 
SM-S-2RB (0-5) 
SM-S-2RB (5-25) 
SM-S-2RB (25-50) 
SM-S-3A (0-5) 
SM-S-3A (5-25) 
SM-S-3A (25 50) 
SM-S-3LB (0-5) 
SM-S-3LB (5-25) 
SM-S-3LB (25-50} 
SM-S-3RB (0-5) 
SM-S-3RB (5-25) 
SM-S-3RB (25-50) 
SM-S-4A (0-5) 
SM-S-4A (5-25) 
SM-S-4A (25-50) 
SM-S-4LB(0-5) 
SM-S-4LB (5-25) 
SM-S-4LB (25-50) 
SM-S-4RB (0-5) 
SM-S-4RB (5-25) 
SM-S-4RB {25-50) 
SM S-5A {0-5) 
SM-S-5A (5-25) 
SM-S-5A {25-50) 

Instituto de Geología 
Universidad Nacional Autónoma de México 

Departamento de Geoquímica 
Laboratorio de Geoquímica Ambiental 

Pb Sr Zn 
mg/Kg º/o CV mg/Kg %CV mg/Kg 
23.67 2.95 263.33 0.48 53.54 
79.03 0.86 151.75 0.87 54.28 
22.71 3.92 161.59 0.41 51.99 
15.45 6.56 135.56 1.08 50.24 
19.30 11.85 137.74 0.55 46.86 
27.66 2.61 147.57 0.32 53.19 
28.35 5.60 154.01 0.72 54.79 
17.45 7.29 135.77 0.91 42.29 
16.94 8.23 123.61 0.48 43.83 
15.59 0.72 133.58 0.37 50.82 
16.64 11.41 115.87 0.33 49.95 
13.65 12.56 84.99 1.22 45.48 
12.65 12.41 99.02 1.14 37.12 
16.45 2.65 72.19 0.44 37.37 
9.48 4.65 70.24 1.15 33.73 
11.81 4.22 68.42 1.48 35.52 
14.26 3.83 146.01 1.64 31.78 
15.21 5.84 171.84 0.70 43.34 
16.20 4.95 128.61 0.55 26.51 
23.21 5.52 210.12 0.62 62.49 
21.67 1.69 240.51 0.19 58.70 
27.06 7.49 245.97 0.96 74.40 
19.22 3.93 165.50 1.95 45.38 
19.88 5.83 176.63 0.57 51.41 
20.07 5.12 156.10 0.73 48.23 
21.62 4.97 382.06 0.68 23.60 
20.30 8.35 421.83 0.52 15.37 
17.71 4.84 369.11 0.34 25.40 
42.01 1.39 247.56 0.15 185.50 
24.45 8.24 437.38 0.35 52.70 
28.13 8.37 319.61 0.78 56.56 
20.94 7.47 287.62 1.07 48.52 
20.30 7.45 338.27 0.30 32.85 
17.34 14.46 417.17 0.53 24.83 
18.37 7.46 304.10 0.64 50.84 
13.85 6.13 349.07 0.13 43.56 
15.08 2.37 308.11 1.75 41.22 

%CV 
5.79 
2.56 
1.75 
5.14 
7.68 
5.83 
10.23 
3.19 
4.99 
1.47 
3.57 
5.72 
3.14 
6.49 
10.28 
5.51 
1.61 

13.00 
9.72 
1.99 
3.98 
3.56 
0.68 
2.20 
1.36 
3.94 
12.66 
9.32 
1.31 
4.98 
4.19 
0.81 
5.25 
4.15 
2.68 
1.90 
5.98 

NA= No aplica <LOO= Debajo del límite de detección. 

Ciudad l Jnivcrsitaria, Delegación Coyoadm. CP 045 ! O México D.F.. :\'léxico 

Fe 
% %CV 

1.67 0.61 
2.02 0.22 
2.17 0.35 
1.94 0.56 
1.93 0.47 
2.15 0.31 
2.18 0.41 
2.49 0.46 
2.31 0.52 
2.50 0.07 
1.84 0.19 
2.08 0.67 
1.67 0.17 
1.78 0.24 
1.62 0.43 
1.70 0.83 
1.63 0.37 
1.78 0.16 
1.67 0.14 
2.38 0.15 
2.40 0.28 
2.74 0.60 
2.00 0.22 
2.15 0.23 
1.92 0.56 
1.12 0.72 
0.59 0.18 
1.06 0.54 
1.60 0.43 
1.16 0.43 
1.64 0.42 
1.78 0.40 
1.28 0.44 
1.15 0.25 
1.38 0.49 
1.78 0.01 
1.55 0.82 

Tel. (55) 56 22 42 83 Ext. 129 cmail: tinrchra.geol()g_@J!!ll!!!l.-Dl>.: fmrch(ii),hotmail.com 



muestra 

SM-S-5LB(0-5) 
SM S-SLB(S-25) 
SM-S-SLB (25-50) 
SM-S-5RB (0-5) 
SM-S-5RB (5-25) 
SM-S-SRB (25-50) 
SM S-6A (0-5) 
SM-S-6A {15} 
SM-S-6LB (0-5) 
SM-S-6LD (5-25) 
SM-S-6LB (25-50) 
SM S-6RB(0-5) 
SM S-6RB(5-25) 
SM S-6RB(25-50) 
SM-S-7A (0-5) 
SM-S-7A (5-25) 
SM-S-7 A (25-50) 
SM-S-7LB (0-5) 
SM-S-7LB (5-25) 
SM-S-7LB (25-50) 
SM S-7RB (0-5) 
SM-S-7RB (5-25) 
SM-S-7RB (25-50) 
SM-S-8A (0-5) 
SM-S-8A (5-25) 
SM-S-8A (25-50) 
SM-S-8LB (0-5) 
SM-S-8LB (5-25) 
SM-S-8LB (25-50) 
SM S-8RB (0-5) 
SM S-8RB (5-25) 
SM-S-8RB (25-50) 
SM-S-9A (0-5) 
SM-S-9A (5-25} 
SM S-9A (40) 
SM-S-9LB {0-5} 
SM-S-9LB (5-25) 
SM S-9LB (25-50) 

As 

mg/Kg 
28.74 
31.79 
29.39 
19.41 
19.97 
24.80 
14.55 
16.73 
27.83 
25.65 
20.26 
20.53 
29.26 
31 .10 
17.23 
23.83 
18.38 
21 .17 
13.62 
21.37 
26.34 
26.64 
44.76 
20.63 
16.51 
11.72 
9.05 
8.34 
8.47 
11.78 
10.84 
13.19 
20.56 
28.88 
28.74 
3.69 

<LOD 
<LOO 

Instituto de Geología 
Universidad Nacional Autónoma de México 

Departamento de Geoquímica 
Laboratorio de Geoquímica Ambiental 

Cd Cu Mn 
% 

o/oCV mg/Kg CV mg/Kg %CV mg/Kg 
2.10 < LOD NA 42.92 6.52 636.67 
7.88 < LOD NA 40.17 10.71 621.20 
8.02 < LOD NA 41.94 8.46 630.39 
4.74 < LOD NA 44.96 7.59 466.97 
8.07 < LOD NA 44.31 1.91 459.63 
3.43 < LOD NA 46.30 12.54 439.59 
6.77 < LOD NA 38.55 13.65 267.41 
2.85 <LOD NA 40.99 7.42 320.49 
5.53 < LOD NA 44.21 10.72 450.83 
3.23 < LOD NA 42.24 10.42 343.72 
1.96 < LOD NA 43.53 5.07 354.78 
7.00 < LOD NA 42.34 13.99 460.34 
1.31 < LOD NA 46.48 3.97 583.48 
2.21 < LOD NA 49.75 6.44 477.54 
4.55 < LOD NA 33.51 15.72 345.51 
1.49 < LOD NA 42.06 8.73 263.54 
2.17 <LOD NA 40.69 6.05 504.44 
2.87 < LOD NA 44.49 10.06 475.74 
7.26 < LOD NA 40.40 9.96 366.20 
5.37 < LOD NA 46.60 11.75 550.59 
6.33 < LOD NA 49.47 6.58 421.57 
1.09 < LOD NA 50.76 7.16 563.17 
4.76 < LOD NA 46.39 7.55 480.88 
5.61 < LOD NA 38.86 5.02 398.35 
1.99 < LOD NA 39.44 9.53 335.04 
3.86 <LOD NA 35.84 6.85 267.43 
11.57 < LOD NA 38.49 9.80 493.22 
0.25 < LOD NA 41.60 13.31 458.20 
15.12 < LOD NA 41.40 5.54 428.07 
4.71 < LOD NA 45.56 10.90 416.03 
3.60 < LOD NA 43.08 2.98 526.90 
5.31 < LOD NA 37.21 2.38 544.15 
5.61 < LOD NA 42.07 6.94 381.66 
5.75 < LOD NA 51.49 8.57 574.85 
7.09 < LOD NA 43.16 9.53 561.56 
12.65 <LOD NA 42.95 4.50 437.96 
NA < LOD NA 36.39 3.18 403.45 
NA < LOD NA 27.93 2.52 269.25 

%CV 
4.35 
2.97 
3.17 
1.35 
7.06 
5.83 
3.71 
2.53 
0.33 
1.08 
4.06 
0.41 
2.81 
4.49 
5.13 
5.75 
3.19 
1.29 

13.03 
4.22 
0.38 
2.05 
4.20 
1.01 
3.67 
3.21 
3.86 
3.61 
1.43 
3.04 
1.58 
1.70 
5.23 
2.59 
0.56 
1.56 
3.77 
1.89 

Ciudad llniver:.;itaria. Delegación Coyoacán, CI' 045 IO México D.F .. México 

Ni 

ma/Kg 
41.40 
40.87 
37.40 
39.92 
37.79 
33.87 
33.41 
28.26 
39.35 
37.03 
46.27 
31.74 
30.96 
37.08 
38.52 
26.32 
34.19 
43.10 
39 07 
33.02 
34.87 
37.41 
37.61 
43.61 
34.14 
31.47 
28.49 
33.27 
33.23 
33.58 
30.02 
32.38 
30.33 
25.55 
21.96 
12.56 
25.78 
27.66 

Tel. (55) 56 22 42 83 Ext. 129 cmail: fmrch',/;geologia.un!!rn,rox fmrch(d;holmail.com 

%CV 
7.33 
3.62 
9.56 
8.70 
9.81 
19.58 
8.54 
4.99 
10.58 
1.31 
7.24 
7.19 
9.47 
11.76 
6.13 
6.45 
11.00 
2.87' 
6.35 
9.97 
5.26 
4.82 
7.79 
4.16 
19.68 
5.93 
5.71 
16.18 
11.59 
12.03 
6 .36 
12.22 
10.08 
14.89 
9.53 
15.26 
10.74 
6.86 



muestra 

SM-S-5LB(0-5) 
SM S-5LB(5-25) 
SM-S-5LB (25-50) 
SM-S-5RB (0-5) 
SM-S-5RB (5-25) 
SM-S-5RB (25-50) 
SM S-6A (0-5) 
SM-S-6A (15) 
SM-S-6LB {0-5) 
SM-S-6LD (5-25) 
SM-S-6LB (25-50) 
SM S-6RB(0-5) 
SM S-6RB(5-25) 
SM S-6RB(25-50) 
SM-S-7A (0-5} 
SM-S-7A (5-25) 
SM-S-7A (25-50) 
SM-S-7LB (0-5) 
SM-S-7LB (5-25) 
SM-S-7LB (25-50) 
SM S-7RB (0-5) 
SM-S-7RB (5-25) 
SM-S-7RB (25-50) 
SM-S-8A (0-5) 
SM-S-8A (5-25) 
SM-S-8A (25-50) 
SM-S-8LB (0-5) 
SM-S-8LB (5-25) 
SM-S-BLB (25-50) 
SM S-8RB (0-5) 
SM S-8RB (5-25) 
SM-S-8RB (25-50) 
SM-S-9A (0-5) 
SM-S-9A (5-25) 
SM S-9A (40) 
SM-S-9LB (0-5) 
SM-S-9LB (5-25) 
SM S-9LB {25-50) 

Instituto de Geología 
Universidad Nacional Autónoma de México 

Departamento de Geoquimica 
Laboratorio de Geoquímica Ambiental 

Pb Sr Zn 
ma/Kg %CV mg/KR o/oCV ma/Ka 
22.05 6.85 313.88 0.31 57.35 
24.37 4.19 328.25 0.70 56.97 
22.48 9.22 413.35 0.94 50.83 
26.03 7.66 250.43 1.05 56.16 
25.74 3.40 214.34 0.50 56.39 
28.07 4.92 252.87 0.38 60.41 
24.30 2.76 313.89 0.29 39.27 
23.28 4.95 339.96 0.14 46.71 
82.14 1.36 375.55 0.22 78.66 
32.41 5.12 347.71 0.64 62.08 
26.79 1.53 343.66 0.31 57.12 
31.09 4.17 609.40 0.21 59.77 
32.99 2.11 364.45 0.62 91.89 
29.93 4.30 337.51 0.73 71.81 
23.57 3.03 535.31 0.70 45.61 
19.60 5.22 348.50 0.95 40.42 
25.41 10.95 337.79 0.68 54.91 
27.08 2.07 366.36 0.41 74.12 
19.99 5.58 444.91 0.55 45.91 
22.93 4.02 450.92 0.57 62.85 
32.02 4.64 401.71 0.73 87.65 
26.22 2.43 411.04 0.68 81.40 
27.38 5.27 393.71 0.27 68.94 
21.86 5.57 343.83 0.72 54.86 
19.46 6.46 175.42 1.20 47.06 
18.69 5.21 234.39 0.35 52.51 
30.84 0.85 332.65 0.71 36.52 
22.44 7.48 368.40 0.82 40.55 
19.25 6.34 375.41 0.33 41.33 
20.24 5.41 285.72 0.44 50.43 
25.79 8.13 293.37 0.29 55.95 
23.36 9.35 266.79 0.09 54.15 
23.57 7.19 334.75 0.81 73.10 
30.36 1.61 315.80 0.46 87.36 
26.11 8.86 266.27 0.64 86.34 
17.04 4.22 291.27 0.82 106.01 
22.13 1.40 205.12 0.71 39.89 
17.59 6.26 176.39 0.37 19.98 

o/oCV 
4.29 
2.95 
5.46 
4.39 
2.25 
5.44 
1.96 
3.49 
2.59 
3.79 
5.06 
6.94 
2.45 
4.84 
7.12 
3.84 
9.22 
1.91 
1.22 
1.25 
3.17 
3.09 
6.95 
6.18 
1.75 
4.35 
3.84 
3.71 
4.90 
1.22 
2.53 
1.07 
1.41 
4.77 
1.52 
1.52 
5.97 
10.17 

Ciudad Universitaria, Delegación Coyoacán, CP 045 IO México D.F., México 

Fe 
% %CV 

2.16 0.13 
1.96 0.44 
2.06 0.40 
2.36 0.53 
2.05 0.12 
2.20 0.44 
1.19 0.45 
1.40 0.06 
2.01 0.65 
1.85 0.41 
1.87 0.23 
1.94 0.41 
2.25 0.48 
2.09 0.19 
1.51 0.66 
1.35 0.24 
1.66 0.43 
2.37 0.58 
1.87 0.78 
2.08 0.30 
2.05 0.60 
2.25 0.26 
2.10 0.10 
2.22 0.42 
1.92 0.69 
1.39 0.36 
1.59 0.12 
1.58 0.28 
1.82 0.21 
1.61 0.24 
1.84 0.39 
1.94 0.31 
1.79 0.27 
2.24 0.59 
2.24 0.56 
1.18 0.44 
2.10 0.25 
0.77 0.65 

Tel. (55) 56 22 42 83 Ext. 129 email: frnrcM'il,geologia,µnam.mx fmr_ch(u¡hotmail.cQ!:l.! 



muestra 

SM S-9RB (0-5) 
SM-S-9RB (5-25) 
SM-S-9RB (25-50} 
SM-S-1 OA (0-5) 
SM-S-1 OA (5-25} 
SM-S-1 OA (25-50) 
SM-S-10LB (0-5) 
SM-S-10LB (5-25) 
SM-S-1 OLB (25-50) 
SM-S-10RB (0-5} 
SM-S-10RB (5-25) 
SM-S-10RB (25-50) 
SM-S-11A (0-5) 
SM-S-11A (5-25) 
SM-S-11A (25-50) 
SM-S-11 LB (0-5) 
SM-S-11LB (5-25) 
SM-S-11 LB (25-50) 
SM-S-11 RB (0-5) 
SM-S-11 RB (5-25} 
SM-S-11 RB (25-50) 
SM-S-12A (0-5) 
SM S-12A (5-25) 
SM-S-12A (25-50) 
SM-S-12LB (0-5) 
SM-S-12LB (5-25) 
SM-S-12L8 (25-50) 
SM-S-12RB (0-5) 
SM-S-12RB (5-25) 
SM-S-12RB (25-50) 
SM-S-13A {0-5) 
SM-S-13A (5-25) 
SM S-13A (25-50) 
SM-S-13LB (0-5) 
SM-S-13LB (5-25) 
SM-S-13LB (25-50} 
SM-S-13RB (0-5) 
SM-S-13RB (25-50) 

As 

mg/Kg 
4.99 
3.60 
4.19 

22.09 
6.26 
6.38 
21.89 
19.61 
12.07 
5.70 
17.42 
8.26 
6.05 
7.98 

10.71 
11.29 
8.99 
6.93 
16.37 
10.42 
15.34 
8.05 
6.41 
6.96 
15.76 
18.52 
21.38 
10.95 
7.42 
8.02 
7.12 
5.83 
10.14 
18.95 
26.27 
21.21 
10.02 
13.54 

Instituto de Geología 
Universidad Nacional Autónoma de México 

Departamento de Geoquimica 
Laboratorio de Geoquimica Ambiental 

Cd Cu Mn 
º/e 

%CV mg/Ka CV mg/Kg %CV mg/Kg 
14.70 <LOO NA 44.79 8.04 513.87 
16.33 <LOD NA 40.67 4.98 457.34 
13.69 < LOD NA 41.89 3.98 441.93 
4.38 < LOD NA 31.51 1.93 266.18 
15.48 <LOD NA 24.29 2.21 241.89 
0.00 <LOO NA 33.60 9.55 265.42 
0.94 < LOO NA 42.84 11.09 375.63 
3.99 < LOD NA 41.07 2.92 425.50 
4.55 <LOD NA 35.90 11.97 317.92 
18.37 <LOD NA 33.70 4.59 380.43 
12.64 <LOD NA 36.58 9.06 383.01 
11.82 <LOD NA 35.83 13.05 389.62 
8.31 <LOD NA 26.60 8.82 264.75 
9.60 < LOO NA 27.64 0.82 210.41 
2.26 < LOO NA 29.86 9.11 226.49 
3.01 <LOD NA 42.77 13.28 446.21 
7.65 <LOD NA 34.92 2.29 437.72 
0.71 < LOD NA 33.84 12.17 350.74 
12.17 <LOD NA 40.19 2.30 369.81 
11.64 <LOD NA 37.18 4.28 309.04 
4.48 < LOD NA 41.77 4.17 314.06 
1.74 < LOD NA 28.76 11.43 235.80 

15.19 < LOO NA 21.74 10.54 205.76 
12.38 < LOO NA 31.25 1.34 245.08 
6.73 <LOD NA 50.29 4.02 378.72 
8.93 <LOD NA 49.58 10.64 559.18 
11.06 <LOO NA 45.39 8.34 500.70 
8.77 < LOD NA 41.48 5.85 361.41 
10.87 <LOD NA 25.77 2.61 172.88 
11.88 < LOO NA 35.88 9.54 344.37 
13.36 < LOO NA 29.66 3.72 255.72 
10.65 <LOD NA 29.84 5.17 253.35 
6.38 <lOD NA 31.25 6.79 411.79 
12.22 < LOD NA 46.01 4.83 483.16 
2.54 < LOD NA 49.68 1.30 549.77 
4.33 < LOD NA 50.47 4.69 541.45 
4.28 < LOD NA 37.24 4.60 415.27 
6.33 <LOO NA 31.56 4.39 334.33 

%CV 
1.19 
1.89 
4.85 
5.53 
3.81 
2.94 
3.45 
3.18 
3.69 
1.58 
4.62 
2.99 
1.29 
3.43 
4.36 
2.37 
2.93 
4.27 
1.26 
1.48 
4.68 
8.00 
1.88 
3.80 
2.52 
4.12 
2. 71 
6.94 
19.34 
2.51 
3.74 
12.06 
0.88 
4.41 
1.98 
2.79 
4.15 
0.94 

Ciudad Universitaria. Delegación Coyoacán, CP 0451 O :vtéxíco D.F., México 

Ni 

mg/Kg 
15.48 
26.25 
23.55 
29.38 
26.46 
29.76 
30.13 
34.77 
28.87 
22.95 
23.99 
24.20 
27.21 
27.56 
25.63 
25.67 
29.41 
24.66 
37.24 
30.97 
34.39 
26.74 
24.50 
26.58 
28.22 
37.95 
34.72 
31.65 
27.88 
35.92 
30.16 
23.46 
30.07 
26.16 
34.92 
35.48 
28.04 
27.07 

Tel. (55) 56 22 42 83 Exl. 129 cmail: frnrch@g~0l,)gía.u_í!\lnl.mx fmr(!h~ci),hotmail.co!!! 

%CV 
9.37 
9.41 
10.46 
5.42 
12.52 
9.09 
7.07 
7.79 

11.88 
13.37 
15.83 
4.41 
4.17 
2.06 
5.07 
9.03 
5.46 
7.93 
6.89 
10.48 
3.23 
11.83 
5.08 
3.49 
11.12 
2.12 
5.56 
10.24 
10.67 
9.89 
10.09 
5.52 
5.08 
18.08 
3.16 
13.25 
5.83 
18.70 



muestra 

SM S-9RB (0-5) 
SM-S-9RB (5-25} 
SM-S-9RB (25-50) 
SM-S-10A (0-5) 
SM-S-10A (5-25) 
SM-S-10A (25-50) 
SM-S-10LB (0-5) 
SM-S-10LB (5-25) 
SM-S-10LB (25-50} 
SM-S-10RB (0-5) 
SM-S-10RB (5-25} 
SM-S-1 ORB (25-50) 
SM-S-11A (0-5) 
SM-S-11A (5-25) 
SM-S-11A (25-50) 
SM-S-11 LB (0-5) 
SM-S-11 LB (5-25) 
SM-S-11 LB (25-50) 
SM-S-11 RB {0-5) 
SM-S-11RB {5-25) 
SM-S-11 RB (25-50} 
SM-S-12A {0-5) 
SM S-12A (5-25) 
SM-S-12A {25-50) 
SM-S-12LB (0-5) 
SM-S-12LB (5-25) 
SM-S-12LB (25-50) 
SM-S-12RB (0-5) 
SM-S-12RB (5-25) 
SM-S-12RB (25-50) 
SM-S-13A (0-5) 
SM-S-13A (5-25) 
SM S-13A {25-50} 
SM-S-13LB (0-5) 
SM-S-13LB (5-25) 
SM-S-13LB (25-50) 
SM-S-13RB (0-5) 
SM-S-13RB (25-50) 

Instituto de Geología 
Universidad Nacional Autónoma de México 

Departamento de Geoquímica 
Laboratorio de Geoquímica Ambiental 

Pb Sr Zn 
mg/Kg %CV mg/Kg %CV mg/Kg 
24.82 4.70 251.58 0.58 55.23 
16.60 4.35 229.70 0.87 40.91 
17.29 4.69 217.63 0.56 43.57 
20.17 11.58 297.92 1.08 38.59 
19.37 7.85 270.52 0.46 29.48 
16.93 15.33 162.61 1.22 18.64 
27.50 2.70 307.85 0.74 62.32 
29.12 6.02 328.09 0.59 65.22 
22.64 3.73 232.77 0.27 41.39 
20.69 4.93 114.71 0.73 43.48 
21.12 15.09 109.74 0.27 42.57 
21. 71 9.47 116.14 1.30 50.05 
17.51 7.73 212.82 0.67 30.88 
20.84 7.32 280.23 1.25 29.42 
21.35 9.16 238.08 0.95 27.68 
27.39 3.09 140.06 0.29 69.56 
20.05 3.12 118.56 0.09 53.96 
18.82 8.73 115.55 0.44 43.60 
22.56 7.20 285.90 0.69 55.08 
21.66 6.64 344.36 0.57 44.04 
22.19 5.83 312.28 0.33 53.63 
17.53 3.89 293.01 0.53 25.36 
18.91 5.08 153.32 0.99 36.13 
15.82 9.33 188.72 0.61 26.66 
23.97 2.85 295.15 0.21 57.83 
31.45 6.19 308.05 0.56 61.23 
34.91 2.09 284.88 0.41 68.70 
20.96 3.16 233.83 0.89 47.97 
20.49 12.26 166.94 0.27 25.42 
16.44 13.90 235.71 0.53 20.02 
14.30 3.37 220.26 0.55 25.13 
16.59 6.32 208.01 0.69 28.38 
18.38 2.45 186.61 0.18 40.94 
32.73 1.75 296.42 1.12 81.00 
36.85 4.48 351.05 0.45 83.70 
38.33 3.80 331.83 0.42 88.34 
18.55 1.65 143.50 0.29 37.94 
18.61 6.62 92.83 1.08 27.15 

%CV 
1.04 
6.18 
2.99 
6.15 
7.00 
9.17 
1.71 
2.98 
5.69 
8.42 
1.24 
4.38 
2.22 
6.70 
1.92 
2.09 
0.46 
6.76 
4.17 
8.38 
6.49 
6.94 
7.18 
10.52 
5.62 
3.02 
0.56 
2.96 
9.69 
11.54 
7.00 
1.00 
7.45 
2.38 
3.58 
0.79 
6.02 
6.00 

Ciudad Universitaria, Delegación Coyoacán, CP 04510 México D.F .. México 

Fe 
% 0/e CV 

2.21 0.67 
1.32 0.50 
1.49 0.21 
1.41 0.52 
0.79 0.72 
1.81 0.17 
1.90 0.29 
2.06 0.47 
1.49 0.16 
1.00 0.55 
1.30 0.34 
1.70 0.48 
1.06 0.18 
1.01 0.44 
1.25 0.35 
1.98 0.15 
1.70 0.32 
1.60 0.31 
1.79 0.85 
1.35 0.76 
1.65 0.28 
0.94 0.45 
0.60 0.72 
0.84 0.88 
1.61 0.15 
2.31 0.33 
2.35 0.34 
1.55 0.42 
0.81 1.31 
2.65 0.23 
0.76 0.49 
0.88 0.45 
1.26 0.69 
2.07 0.58 
2.27 0.28 
2.13 0.42 
2.07 0.33 
2.20 0.57 

Tel. (55) 56 22 42 83 Ext. 129 email: linr~l:!@g~ologt!.unam.mx fmrch@hotmail,com 



muestra 

SM-S-14A (0-5) 
SM S-14A (5-25) 
SM-S-14A (25-50) 
SM-S-14LB (0-5) 
SM-S-14LB (5-25) 
SM-S-14RB (0-5) 
SM-S-14RB (5-25) 
SM-S-14RB (25-50) 
SM-S-15A (0-5) 
SM S-15A (5-25) 
SM S-15A (25-50) 
SM-S-1 SLB (0-5) 
SM-S-15LB (5-25) 
SM-S-15LB (25-40) 
SM-S-15RB (0-5) 
SM-S-15RB (5-25) 
SM-S-15RB {25-50) 
SM-S-16A (0-5) 
SM-S-16LB (0-5) 
SM S 16LB (5-25) 
SM-S-16LB (25-50) 
SM-S-16RB {0-5) 
SM-S-16RB (5-25) 
SM-S-16RB (25-50) 
SM-S-17A (0-5) 
SM-S-17LB (0-5) 
SM-S-17LB (5-25) 
SM-S-17LB (25-50) 
SM-S-17RB {0-5) 
SM-S-17RB (5-25) 
SM-S-17RB (25-50) 
SM-S-18A (0-5) 
SM-S-18LB (0-5) 
SM-S-18LB (5-25) 
SM-S-18LB (25-50) 

Instituto de Geología 
Universidad Nacional Autónoma de México 

Departamento de Geoquímica 
Laboratorio de Geoquímica Ambiental 

As Cd Cu Mn 
% 

mg/Kg %CV mg/Kg CV mg/Kg % CV mg/Kg 
9.84 11.50 < LOO NA 36.24 6.93 415.85 
7.64 9.03 < LOO NA 38.66 13.02 346.39 
10.58 10.81 < LOO NA 33.71 6.40 347.53 
15.98 8.80 < LOO NA 51 .96 3.60 534.78 
21.52 9.57 < LOO NA 60.19 6.18 578.14 
7.30 9.60 < LOO NA 33.50 1.01 339.47 
17.81 12.82 < LOO NA 42.85 9.48 481.85 
16.23 3.48 < LOO NA 47.34 8.06 411.34 
<LOD NA < LOO NA 27.29 7 .01 164.39 
4.58 20.87 < LOO NA 27.03 10.32 249.03 
5.39 6.03 < LOO NA 32.69 4.15 229.82 
12.93 6.32 < LOO NA 44.75 4.45 605.48 
13.35 9.00 < LOD NA 49.09 3.07 622.56 
13.06 11 .37 <LOD NA 43.97 6.29 555.88 
7.16 15.31 < LOD NA 52.31 6.87 400.74 
6.60 18.75 < LOD NA 39.40 12.37 422.72 
5.30 12.01 < LOD NA 42.21 2.55 380.16 
8.64 12.86 < LOD NA 33.18 4.40 292.17 
10.27 13.09 < LOD NA 39.18 13.54 420.52 
10.91 5.39 < LOD NA 37.46 7.72 420.57 
9.74 0.44 < LOD NA 45.70 9.88 380.91 
8.15 12.84 < LOD NA 39.82 11.37 331.09 
8.57 3.44 < LOD NA 32.78 5.98 281.09 
6.06 11.09 < LOD NA 29.41 9.46 237.53 
13.05 9.03 < LOD NA 38.82 10.31 488.36 
13.23 9.08 < LOD NA 42.57 4 .00 487.93 
14.80 9.33 <LOD NA 43.23 9.91 407.11 
18.91 5.47 <LOD NA 37.96 10.47 471 .74 
13.55 6.03 < LOD NA 44.29 13.54 513.55 
6.51 9.24 < LOO NA 38.38 0.87 541.26 
11.34 3.27 <LOD NA 42.01 3.29 489.33 
6.76 9.79 <LOD NA 32.30 10.81 257.28 
15.81 1.57 < LOD NA 45.51 5.55 435.63 
14.23 4.51 < LOD NA 42.83 7 .37 374.42 
16.03 10.14 < LOD NA 47.51 4.76 372.76 

Ciudad Universitaria. Delegación Coyoac;án. CP 04510 México D.F.. México 

%CV 
3.97 
5.52 
0.82 
4.43 
0.54 
5.57 
2.24 
1.85 

10.98 
5.22 
0.93 
0.45 
1.70 
0.89 
0.90 
2.22 
2.28 
1.13 
5.21 
5.89 
2.39 
6.15 
3.84 
2.61 
2.93 
2.12 
1.23 
1.19 
2.23 
1.16 
1.24 
1.46 
8.61 
2.18 
3.78 

Tel. (55) 56 22 42 83 Ext. 129 cmaíl: fr11~cJ.11~;g,,°-togia.unam.111x fmrc;h(á1hot.maílccom 

Ni 

ma/Ko %CV 
32.20 9.95 
33.09 4.00 
25.40 3.90 
22.33 5.10 
35.01 10.74 
28.66 11.15 
37.50 11.71 
35.50 14.35 
19.66 9.69 
22.60 15.54 
23.36 10.14 
33.47 5.16 
37.61 5.47 
31.32 3.50 
24.58 5.76 
34.77 13.25 
24.87 3.59 
29.48 11.40 
32.63 12.40 
32.54 15.39 
27.05 15.90 
30.72 8.07 
32.09 12.69 
33.31 4.33 
41.00 17.32 
23.76 12.71 
36.74 14.84 
31 .22 23.32 
25.48 3.11 
21.86 13.72 
24.15 5.53 
26.46 3.41 
34.08 3.45 
36.87 10.24 
32.82 12.93 



muestra 

SM-S-14A (0-5} 
SM S-14A (5-25) 
SM-S-14A (25-50} 
SM-S-14LB (0-5) 
SM-S-14LB (5-25} 
SM-S-14RB (0-5) 
SM-S-14RB (5-25) 
SM-S-14RB (25-
50) 
SM-S-15A (0-5) 
SM S-15A {5-25} 
SM S-15A (25-50) 
SM-S-15LB (0-5) 
SM-S-15LB (5-25) 
SM-S-15LB (25-40) 
SM-S-15RB (0-5) 
SM-S-15RB (5-25) 
SM-S-15RB (25-
50) 
SM-S-16A {0-5) 
SM-S-16LB (0-5} 
SM S 16LB {5-25) 
SM-S-16LB (25-50) 
SM-S-16RB (0-5} 
SM-S-16RB {5-25) 
SM-S-16RB (25-
50) 
SM-S-17 A (0-5) 
SM-S-17LB (0-5) 
SM-S-17LB (5-25) 
SM-S-17LB (25-50) 
SM-S-17RB (0-5) 
SM-S-17RB (5-25) 
SM-S-17RB (25-
50) 
SM-S-18A (0-5) 
SM-S-1 BLB (0-5) 
SM-S-18LB (5-25) 
SM-S-1 BLB (25-50) 

Instituto de Geología 
Universidad Nacional Autónoma de México 

Departamento de Geoquímica 
Laboratorio de Geoquímica Ambiental 

Pb Sr Zn 
mQ/KR %CV mg/Kg %CV mg/Kg 
20.26 9.88 154.71 0.42 37.75 
17.53 6.28 198.53 0.94 39.41 
20.38 4.71 136.28 1.14 40.95 
34.05 5.34 273.53 0.46 81.76 
40.03 7.72 283.72 0.11 86.63 
17.61 2.77 119.62 1.35 37.18 
30.07 3.98 254.04 0.98 61.39 

28.06 8.61 323.56 1.04 62.98 
22.33 5.59 127.87 1.30 27.06 
15.38 7.80 89.71 0.92 29.48 
15.31 10.39 98.85 1.02 31.50 
30.60 3.41 294.31 0.49 72.80 
31.46 2.50 308.45 0.81 75.29 
27.17 6.44 303.27 0.77 71.06 
28.56 2.35 425.73 0.58 68.12 
43.01 1.66 408.54 0.97 59.06 

43.71 4.08 403.81 0.46 55.77 
20.18 3.25 249.14 0.95 36.68 
28.50 6.08 249.09 0.34 53.10 
24.86 0.70 247.08 1.60 57.05 
24.23 13.63 250.87 0.87 50.02 
22.34 15.32 202.40 0.96 49.24 
21.22 3.43 214.45 0.66 36.84 

40.59 3.50 201.72 0.68 55.11 
23.74 1.54 265.28 1.01 38.22 
26.82 5.55 300.31 0.24 67.26 
26.60 3.16 337.12 0.18 56.40 
27.33 5.86 332.14 0.47 62.90 
29.81 5.41 385.64 0.25 67.53 
29.36 6.64 431.70 0.33 61.29 

25.90 4.44 362.38 0.66 60.40 
18.10 1.98 176.33 0.68 32.82 
32.99 1.29 333.04 0.69 74.73 
26.62 4.59 334.11 0.71 57.74 
28.95 3.91 331.40 1.16 63.52 

%CV 
3.28 
1.20 
4.25 
0.83 
3.14 
2.60 
3.66 

3.18 
3.68 
5.51 
6 .98 
1.77 
6.10 
4.88 
4.47 
7.48 

2.03 
8.11 
2.65 
3.51 
5.65 
2.51 
0.69 

7.76 
3.14 
0.77 
4.29 
5.84 
3.76 
0 .19 

5.77 
3.24 
2.13 
3.50 
5.45 

Ciudad Universitaria, Delegación Coyoacán, CP 0451 O México D.F., México 

Fe 
% %CV 

1.61 0.45 
1.42 0.20 
1.57 0.37 
1.85 0.52 
2.14 0.25 
1.03 0.48 
2.06 0.38 

1.84 0.31 
0.35 1.22 
0.85 0.76 
1.14 0.38 
1.87 0.12 
1.91 0.37 
1.78 0.87 
1.97 0.48 
1.52 0.24 

1.49 0.72 
1.81 0.26 
1.59 0.48 
1.52 1.57 
1.40 5.33 
1. 71 0.24 
1.33 0.47 

1.27 0.29 
3.10 0.42 
1.85 0.24 
1.80 0.18 
2.00 0.01 
2.12 0.20 
2.08 0.06 

1.98 0.11 
0.83 0.45 
1.77 0.75 
1.73 0.26 
2.28 0.98 

Tel. (55} 56 22 42 83 Ext. 129 cmail: fmrch1(1)gcologia.unam.mx fimch_((ilhotmail.com 



Instituto de Geología 
Universidad Nacional Autónoma de México 

Departamento de Geoquímica 
Laboratorio de Geoquímica Ambiental 

As Cd Cu Mn 
muestra % 

mg/Kg %CV ma/Ka CV ma/Ka %CV ma/Ka 
SM-S-18RB {0-5) 15.24 2.89 < LOD NA 38.33 13.52 438.43 
SM S-18RB (5-25) 13.22 7.01 < LOD NA 48.05 13.04 392.25 
SM-S-18RB (25-50) 14.46 3.18 < LOO NA 41.16 6.22 369.28 
SM-S-19A (0-5} <LOD NA < LOD NA 30.90 5.41 208.66 
SM-S-19A (5-25) 5.48 10.16 < LOD NA 28.29 11.36 456.73 
SM S-19A (25-50) 4.53 7.48 < LOO NA 29.48 10.70 364.86 
SM-S-19LB (0-5) 9.79 9.43 < LOD NA 47.99 1.76 444.07 
SM S-19LB (5-25) 7.41 8.19 < LOD NA 46.01 9.41 418.01 
SM S-19LB (25-50) 7.91 7.78 < LOD NA 39.39 O.OS 413.31 
SM S-19RB {0-5) 8.60 11.05 <LOD NA 44.21 3.05 488.00 
SM S-19RB (5-25) 10.85 7.27 < LOD NA 45.24 7.86 593.41 
SM S-19RB (25-50) 12.69 7.76 < LOD NA 53.14 4.73 617.78 
SM-S-20A (0-5) 3.12 4.31 < LOD NA 21.04 6.03 197.29 
SM-S-20A {5-25) 3.78 6.93 <LOD NA 29.58 12.31 176.71 
SM-S-20A (25-50) 4.41 13.47 <LOD NA 27.67 4.27 166.35 
SM-S-20LB (0-5) 8.02 3.70 <LOD NA 39.56 11.39 282.21 
SM-S-20LB (5-25) 7.63 13.35 <LOD NA 36.29 3.25 332.82 
SM-S-20LB (25-50) 6.33 11.62 < LOD NA 33.84 6.41 255.40 
SM-S 20RB (0-5) 8.13 3.47 <LOD NA 42.40 4.34 434.40 
SM-S-20RB (5-25) 3.98 14.21 < LOD NA 34.93 6.46 231.77 
SM-S-20RB (25-50) 9.40 7.30 <LOD NA 35.82 1.87 273.75 

muestra Pb Sr Zn 
mg/Ka %CV ma/Ka %CV ma/Kg %CV 

SM-S-18RB (0-5) 30.25 1.22 284.30 0.36 74.42 4.39 
SM S-18RB {5-25) 27.82 7.60 306.92 0.58 53.69 3.64 
SM-S-18RB (25-50} 26.62 4.15 295.84 0.44 51.58 8.21 
SM-S-19A {0-5) 17.58 5.18 160.55 0.54 15.86 7.29 
SM-S-19A (5-25} 15.07 3.16 189.87 1.12 11.69 12.45 
SM S-19A (25-50) 15.57 6.46 174.40 0.73 35.34 5.65 
SM-S-19LB (0-5) 21.88 3.12 312.56 1.04 60.22 1.86 
SM S-19LB (5-25) 19.45 4.96 322.97 0.84 45.69 2.59 
SM S-19LB (25-50} 20.82 3.24 302.00 0.97 46.03 2.51 
SM S-19RB (0-5) 24.42 7.80 364.35 0.86 56.48 4.97 
SM S-19RB (5-25) 26.22 4.95 364.76 0.18 71.38 1.87 
SM S-19RB (25-50) 28.41 6.89 356.33 0.50 76.12 1.05 
SM-S-20A (0-5) 14.03 5.68 178.54 0.67 17.07 12.28 
SM-S-20A (5-25) 17.62 8.05 228.16 1.11 19.35 1.86 
SM-S-20A (25-50) 15.78 13.03 219.42 0.84 21.98 7.92 

Ciudad Universitaria, Delegación Coyoacán, CP 0451 O México D.F., México 

%CV 
5.78 
4.57 
3.73 
6.34 
6.72 
2.68 
4.26 
4.40 
3.15 
3.37 
1.31 
1.88 
2.94 
1.16 
9.61 
3.28 
4.67 
7.72 
3.32 
2.00 
0.38 

% 
1.80 
1.82 
1.76 
0.91 
4.88 
1.31 
1.84 
1.72 
1.63 
1.93 
2.28 
2.41 
0.67 
0.67 
0.74 

Tel. (55) 56 22 42 83 Ext. 129 cmail: frnrctifl~~Qlogia.una!!!.-.m;< fmrch(a,hotmail.con:i. 

Ni 

ma/Ka %CV 
30.58 6.98 
30.27 4.64 
31.68 8.89 
24.43 13.07 
45.13 18.98 
28.09 6.18 
28.77 5.65 
30.70 15.46 
34.04 4.31 
31.67 8.19 
25.58 6.90 
33.49 9.55 
23.78 7.48 
24.58 15.55 
22.60 9.12 
26.53 13.57 
33.42 3.46 
32.25 9.47 
36.61 14.19 
27.89 5.16 
27.45 8.78 

Fe 
%CV 
0.45 
0.24 
0.51 
0.26 
0.22 
0.63 
0.34 
0.10 
0.36 
0.43 
0.78 
0.90 
0.71 
0.55 
0.37 



muestra 

SM-S-20LB (0-5) 
SM-S-20LB (5-25) 
SM-S-20LB (25-50} 
SM-S 20RB (0-5) 
SM-S-20RB (5-25) 
SM-S-20RB (25-50) 

CONTROL DE CALIDAD 

Precisión 

Instituto de Geología 
Universidad Nacional Autónoma de México 

Departamento de Geoquímica 
Laboratorio de Geoquímica Ambiental 

Pb Sr Zn 
mg/Kg %CV mg/Kg º/o CV ma/Kg 
21.01 5.19 316.36 0.64 38.81 
18.63 '13.33 299.93 0.55 32.62 
17.21 5.74 295.06 0.60 30.09 
22.08 7.28 264.61 0.47 53.93 
17.70 3.95 243.74 0.56 26.44 
17.63 7.10 275.33 0.65 30.82 

Fe 
%CV % %CV 
12.17 1.34 0.15 
2.18 1.33 0.45 
10.05 0.97 0.31 
1.87 1.65 0.55 
7.63 0.78 0.70 
7.71 1.46 0.50 

Para la precisión de los análisis de FRX las mediciones se determínaron por triplicado, el valor reportado es el 
promedio de las tres determinaciones reportando también el % del coeficiente de variación (CV) de las 
mediciones (menor al 15%). 

Exactitud 

Para determinar la exactitud en FRX se utilizaron estándares certificados (TILL-4, Sandy soil y N1ST-2710a) 
como control analítico los cuales fueron analizados como muestra para determinar su concentración las 
concentraciones se encontraron entre el 81 y el 109% lo cual indica un buen desempeño del método de 
análisis. 

ESTANCAR As Cd Cu 

MONTANA 2710a NA NA 106.5 
TILL 4 97.0 NA 95.2 
SANDY SOIL NA 98.3 95.0 

Sin mas por al momento quedo a sus ordenes. 

Analistas: 

a García 

Fe 

108.1 
106.7 
NA 

Mn Ni Pb Sr Zn 
% exactitud 

103.5 NA 99.3 87.4 109.3 
81.2 NA 101 .2 100.4 NA 
NA 105.0 109.0 NA 95.0 

~~ 
Responsable~ Luis Gerardo Martinez Jardinez 

Ciudad Universitaria, Dclcgaci(m Coyoacán, CP 04S JO México D.f., México 
Tel. (5S) 56 22 42 83 Ext. 129 cmaíl: fo1rch1á;gc9)0.~Tli;Ll11,m~ fmrch('á"),hotmaíl.colll 
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APENDICE DE 
LABORA TORIO 1 

Informe de Laboratorio del muestreo 
Realizado en Julio de 2015 

(B) Análisis por Espectrometría de Emisión Óptica con Plasma 
Inductivamente Acoplado, Método 8.4 NOM-147-
SEMARNAT/SSA 1-2004 

• 224 muestras de suelo y sedimento en nueve transectos largos 
en el arroyo Tinajas 

• 228 muestra de suelo y sedimento en ocho transectos largos en 
el Río Bacanuchi 

• 224 muestras de suelo y sedimento en nueve transectos latgos 
en el Río Sonora 

• 129 muestras de suelo y sedimento en catorce transectos en los 
arroyos tributarios a la Presa el Molinito 

• 90 muestras de suelo y sedimento para determinar valores de 

fondo en la cuenca del río Sonora 

Informe de Laboratorio del muestreo 
Realizado en Febrero de 2915 

313 muestras de suelos y sedimentos en 12 transectos cortos en 
arroyo Tinajas, río Bacanuchi, río Sonora y arroyo San Francisco 



Datos del solicitante: 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

INFORME DE RESULTADOS /CP-OES 

TINAJAS 

Dr. Francisco Martín Romero correo electrónico: fmrch@geologia.unam.mx, fmrch@hotmail.com 

Dirección: Instituto de Gelogia, UNAM. Teléfono: 56224386 ext 129 

Información de las muestras: 

F.e.;h«i.Jf.!..r~~e_pJ:JQn .. d~.!!l~-~~tr~s.:_ 13 de julio del 2015 

Se analizaron 224 muestras de suelos 
Las muestras se recibieron en bolsas de plástico de 25X10 cm. 

Información de los análisis 

En las 129 muestras se determinaron elementos traza por Espectrometría de Emisión Óptica con Plasma 

Inductivamente Acoplado (ICP-OES) en un equipo Pekín Elmer serie 8300. 

las muestras fueron digeridas por el método EPA 3051, los resultados se reportan en mg/kg. 

~ Modo de inyección: Ca mara ciclónica. 

Límites de detección : 

Los limites considerados son para modo de inyección cámara ciclónica y están reportados en mg/1. 

LD mg/L Al As Ba Cd Cr Cu Fe Mn Ni Pb Sb 
0.08 0.07 0.01 0.02 0.003 0.122 0.01 0.007 0.01 0.03 0.1 

Lista de muestras 

Zn 
0.007 

ID Campo 
coordenadas 

ID Campo 
coordenadas ID Campo coordenadas 

X y X y X y 

Tl.1-RB (SO-
Tl.1-A (0-5cm) 563545 3417793 Tl.1-LB {30-60cm) 563550 3417795 100cm) 563549 3417793 
Tl.1-A (5-30cm) 563545 3417793 Tl.1-LB (60-90cm) 563550 3417795 Tl.1-RB (>100cm) 563549 3417793 
Tl.1-A (30-40cm) 563545 3417793 Tl.1-LB (90-120cm) 563550 3417795 T2-A (0-Scm) 564012 3414465 
Tl.1-A (40-
100cm) 563545 3417793 Tl.1-LB (+120cm) 563550 3417795 T2-A (25cm) 564012 3414465 

Tl.1-A (>100cm) 563545 3417793 Tl.1-RB (0-Scm) 563549 3417793 T2-A (50cm) 564012 3414465 
Tl.1-LB (0-Scm) 563550 3417795 Tl.1-RB (5-25cm) 563549 3417793 T2-A (100cm} 564012 3414465 

Tl.1-LB (5-30cm} 563550 3417795 Tl.1-RB {25-50cm) 563549 3417793 T2-A (150cm} 564012 3414465 

Ciudad Universitaria, Delegación Coyoacán, CP 04510 México D.F., México 
Tel. (55) 56 22 42 83 Ext. 129 cmaíl: tinrch1i;gce>logia.unam.mx fmrch((il,hotmail.com 
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ID Campo 

T2-A (200cm} 

T2-A (240cm) 

T2-LB (0-Scm) 

T2-LB (25cm) 

T2-LB (50cm) 
T2-LB (100cm) 

T2-LB (150cm) 

T2-LB (200cm) 

T2-LB (240cm) 

T2-RB (0-Scm) 

T2-RB (25cm) 

T2-RB (50cm) 

T2-RB (100cm) 

T2-RB (150cm) 

T2-RB (200cm) 

T2-RB (230cm) 

T3-A (0-5cm) 
T3-A (2Scm) 

T3-A (50cm) 

T3-A (100cm) 

T3-A (150cm) 

T3-A (200cm) 

T3-A (250cm) 
T3-LB {0-5cm) 

T3-LB (25cm) 

T3-LB {50cm} 

T3-LB (100cm) 

T3-LB (150cm } 

T3-LB (200cm} 

T3-LB (250cm) 

T3-LC (0-5cm) 

T3-LC (25cm) 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

coordenadas 
ID Campo 

coordenadas 
1ocampo 

X y X y 

564012 3414465 T3-LC (50cm) 563730 3412871 T4-LB (50cm) 

564012 3414465 T3-LC (100cm) 563730 3412871 T4-LB (50-lOOcm) 

T4-LB (100-

564004 3414471 T3-LD (O-Scm} 563724 3412857 150cm) 

T4-LB (150-

564004 3414471 T3-LD (25cm) 563724 3412857 200cm) 

T4-LB (200-

564004 3414471 T3-LD (50cm} 563724 3412857 300cm) 

564004 3414471 T3-LD (100cm) 563724 3412857 T4-LB (340cm) 

564004 3414471 T3-LE (0-5cm) 563717 3412844 T4-RB (0-5cm) 
564004 3414471 T3-LE (25cm) 563717 3412844 T4-RB (10-30cm) 

564004 3414471 T3-LE (50cm) 563717 3412844 T4-RB (50cm) 

564023 3414463 T3-LE (100cm) 563717 3412844 T4-RB (100cm) 

564023 3414463 T3-RB (5cm) 563745 3412881 T4-RB (150cm) 

564023 3414463 T3-R8 (25cm) 563745 3412881 T4-RB (200cm) 
564023 3414463 T3-R8 (50cm) 563745 3412881 T4-RB (250-270) 
564023 3414463 T3-R8 (100cm) 563745 3412881 T5-A (0-5cm) 

564023 3414463 T3-RB (150cm) 563745 3412881 TS-A (25cm) 

564023 3414463 T3-RC (0-5cm) S63752 3412895 TS-A {50cm) 

563743 3412880 T3-RC (25cm) 563752 3412895 TS-A (100cm) 

563743 3412880 T3-RC (50cm) 563752 3412895 TS-A (150cm) 

563743 3412880 T3-RC (100cm) 563752 3412895 T5-A (200cm) 

563743 3412880 T3-RD (5cm} 563771 3412909 T5-A (250cm} 

563743 3412880 T3-RD (25cm) 563771 3412909 T5-LB (0-5cm) 
563743 3412880 T3-RD (50cm) 563771 3412909 TS-LB (25cm) 
563743 3412880 T3-RD (100cm) 563771 3412909 TS-LB (50cm) 
563741 3412879 T4-A (0-5cm) 563688 3411506 TS-LB (100cm) 

563741 3412879 T4-A (25cm) 563688 3411506 TS-LB (150cm) 

563741 3412879 T4-A (50cm} 563688 3411506 TS-LB (200cm) 

563741 3412879 T4-A (100cm) 563688 3411506 T5-LC (0-5cm) 

563741 3412879 T4-A (150cm) 563688 3411506 TS-LC (25cm) 

563741 3412879 T4-A (200cm) 563688 3411506 TS-LC (50cm) 

563741 3412879 T4-A (250cm} 563688 3411506 T5-LD (0-5cm) 

563730 3412871 T4-LB (0-Scm) 563680 3411529 T5-LD (25cm) 

563730 3412871 T4-LB {25cm) 563680 3411529 TS-LD (50cm) 

Ciudad Universitaria, Delegación Coyoacán, CP 04510 México D.F., México 
Tel. (55) 56 22 42 83 Ext. 129 email: finrch(¡,:,g\:olo¡!.ia,unanunx fmrch@.hotmail.com 

coordenadas 
X y 

563680 3411529 

563680 3411529 

563680 3411529 

563680 3411529 

563680 3411529 

563680 3411529 

563689 3411506 

563689 3411506 
563689 3411506 
563689 3411506 
563689 3411506 
563689 3411506 
563689 3411506 
563769 3409395 

563769 3409395 

S63769 3409395 

563769 3409395 

563769 3409395 

563769 3409395 

563769 3409395 

563766 3409395 
563766 3409395 
563766 3409395 
563766 3409395 

563766 3409395 

563766 3409395 

563762 3409395 

563762 3409395 

563762 3409395 

563746 3409395 

563746 3409395 

563746 3409395 

2 



ID Campo 

T5-LE {0-Scm) 

T5-LE {25cm) 

TS-LE (50cm) 

T5-RB (0-5cm) 
TS-RB (25cm) 

T5-RB (50cm) 

T5-RB (100cm) 
TS-RB (150cm) 
T5-RB (200cm) 
TS-RC (0-Scm} 

TS-RC (25cm) 

T5-RC (50cm) 

T5-RO (0-Scm} 
T5-RD (25cm) 
T5-RD (50cm) 

T5-RE (0-5cm) 

TS-RE (25cm) 

T5-RE (50cm) 

T6-A (0-Scm) 
T6-A (25cm) 

T6-A (50cm) 

T6-A (100cm) 

T6-A {150cm) 

T6-A {200cm) 

T6-LB (O-Scm) 

T6-LB (25cm) 

T6-LB (50cm) 

T6-LB (100cm) 

T6-LB (150cm) 

T6-LB (200cm) 

T6-LB (250cm) 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquimica Ambiental il/..,;'. ·.-" " "' 
~:- ~~ 7 
:"P' 

coordenadas 
ID Campo 

coordenadas 
ID Campo 

coordenadas 
X y X y X y 

563722 3409385 T6-RB (5cm) 563820 3408479 T7-RC (0-Scm) 563504 3407337 
563722 3409385 T6-RB (25cm) 563820 3408479 T7-RC (25cm) 563504 3407337 
563722 3409385 T6-RB (50cm) 563820 3408479 T7-RC (50cm) 563504 3407337 
563774 3409394 T6-RB (100cm) 563820 3408479 T7-RD (O-Scm) 563522 3407339 

563774 3409394 T6-RB (150cm) 563820 3408479 T7-RD (25cm) 563522 3407339 

563774 3409394 T6-RB (200cm) 563820 3408479 T7-RD (50cm) 563522 3407339 
563774 3409394 T7-A (0-Scm) 563492 3407362 T7-RE (0-5cm) 563548 3407349 
563774 3409394 T7-A (25cm) S63492 3407362 T7-RE (25cm) 563548 3407349 
563774 3409394 T7-A (50cm) 563492 3407362 T7-RE (50cm) 563548 3407349 
563775 3409394 T7-A (100cm) 563492 3407362 T8-A(0-5cm) 563683 3405740 

563775 3409394 T7-A{150cm) 563492 3407362 T8-A(25cm) 563683 3405740 
563775 3409394 T7-A (200cm) 563492 3407362 T8-A(50cm) 563683 3405740 

T8-A(100· 
563790 3409411 T7-A (250cm) S63492 3407362 120cm) 563683 3405740 

563790 3409411 T7-LB (0-Scm) 563489 3407362 T8-LB(0-5cm) 563679 3405740 
563790 3409411 T7-LB (25cm) 563489 3407362 T8-LB(25cm) 563679 3405740 
563820 3409421 T7-LB (50cm) 563489 3407362 T8-LB(50cm) 563679 3405740 
563820 3409421 T7-LB (100cm) 563489 3407362 T8-LB(80cm) 563679 3405740 
563820 3409421 T7-LB (150cm) 563489 3407362 T8-LC(0-5cm) 563684 3405760 
563818 3408470 T7-LB (200cm) 563489 3407362 T8-LC(90cm) 563684 3405760 
563818 3408470 T7-LC (0-5cm) 563475 3407359 T8-RB(0-5cm) 563691 3405738 
563818 3408470 17-LC (25cm) 563475 3407359 T8-RB(25cm) 563691 3405738 
563818 3408470 T7-LC (50cm) 563475 3407359 T8-RB(50cm) 563691 3405738 
563818 3408470 T7-LD (0-5cm) 563467 3407356 T8-RB(100cm) 563691 3405738 
563818 3408470 T7-LD (25cm) 563467 3407356 T9-A (0-5cm) 563829 3403176 
563812 3408470 T7-LD (50cm) 563467 3407356 T9-A (5-25cm) 563829 3403176 
563812 3408470 T7-RB (0-Scm) 563500 3407360 T9-A (25-SOcm) 563829 3403176 
563812 3408470 T7-RB (25cm) 563500 3407360 T9-A (SO-lOOcm) 563829 3403176 

T9-A (100-
563812 3408470 T7-RB (50cm) 563500 3407360 150cm) 563829 3403176 

T9-A (150-
563812 3408470 T7-RB (100cm) 563500 3407360 170cm) 563829 3403176 

T9-A (170-
563812 3408470 T7-RB (150cm) 563500 3407360 200cm) 563829 3403176 
563812 3408470 T7-RB (200cm) 563500 3407360 T9-A ( + 200cm) 563829 3403176 

Ciudad Universitaria, Delegación Coyoacán. CP 04510 México D.F., México 
Tel. (55) 56 22 42 83 Ext. 129 cmail: frnr,hrc~geologia unarn.nix finrch((l)hotmail.com 
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ID Campo 

T5-LE (0-Scm) 

T5-LE {25cm} 
TS-LE (50cm} 

T5-RB (0-5cm) 
T5-RB (25cm} 
T5-RB (50cm) 
T5-R8 (100cm) 
T5-RB (150cm) 
T5-RB ,(200cm) 
T5-RC (0-5cm) 

T5-RC (25cm) 

T5-RC (50cm) 

T5-RD {0-Scm) 
T5-RD (25cm) 
T5-RD (50cm) 
TS-RE (O-Scm) 

TS-RE (25cm) 

TS-RE (50cm) 

T6-A (0-5cm) 

T6-A (25cm) 

T6-A (50cm) 

T6-A (100cm) 

T6-A (150cm) 

T6-A {200cm) 

T6-lB (0-5cm} 

T6-LB (25cm) 

T6-LB (50cm) 

T6-LB (100cm} 

T6-LB (150cm) 

T6-LB (200cm) 

T6-LB (250cm) 

T6-RB {5cm) 

T6-RB {25cm) 
T6-RB (50cm) 

Laboratorio Nacional de Geoquimica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

coordenadas 
ID Campo 

coordenadas 
ID Campo 

X V X y 

563722 3409385 T6-RB (100cm) 563820 3408479 T7-RE (0-5cm) 

563722 3409385 T6-RB (150cm) 563820 3408479 T7-RE (25cm) 
563722 3409385 T6-RB (200cm) 563820 3408479 T7-RE (50cm) 
563774 3409394 T7-A {0-5cm) 563492 3407362 T8-A(O-Scm) 

563774 3409394 T7-A {25cm) 563492 3407362 T8-A(25cm) 

563774 3409394 T7-A (50cm) 563492 3407362 T8-A(SOcm) 

563774 3409394 T7-A (100cm) 563492 3407362 T8-A(100-120cm) 

563774 3409394 T7-A(150cm) 563492 3407362 T8-LB(0-5cm) 
563774 3409394 T7-A (200cm) 563492 3407362 T8-LB(25cm) 
563775 3409394 T7-A {250cm) 563492 3407362 T8-LB(50cm} 
563775 3409394 T7-LB (0-5cm) 563489 3407362 T8-LB(80cm) 
563775 3409394 T7-LB (25cm) 563489 3407362 T8-LC(0-5cm) 

563790 3409411 T7-LB (50cm) 563489 3407362 T8-LC(90cm) 
563790 3409411 T7-LB (100cm) 563489 3407362 T8-RB(0-5cm) 
563790 3409411 T7-LB (150cm) 563489 3407362 T8-RB(25cm) 

563820 3409421 T7-LB (200cm) 563489 3407362 T8-RB(50cm) 

563820 3409421 T7-LC (0-5cm) 563475 3407359 T8-RB(100cm) 

563820 3409421 T7-LC (25cm) 563475 3407359 T9-A (O-Scm) 

563818 3408470 T7-LC (50cm) 563475 3407359 T9-A (5-25cm) 

563818 3408470 T7-LD (0-5cm) 563467 3407356 T9-A (25-SOcm) 

563818 3408470 T7-LD {25cm) 563467 3407356 T9-A (50·100cm) 

563818 3408470 T7-LD (50cm) 563467 3407356 T9-A (100-lSOcm) 

563818 3408470 T7-RB (0-Scm) 563500 3407360 T9-A (150-170cm) 

563818 3408470 T7-RB (25cm) 563500 3407360 T9-A (170-200cm) 

563812 3408470 T7-RB (50cm) 563500 3407360 T9-A (+200cm) 

S63812 3408470 T7-RB (100cm) 563500 3407360 T9-LB (0-5cm) 
S63812 3408470 T7-RB (150cm) 563500 3407360 T9-LB (5-25cm) 
563812 3408470 T7-RB (200cm) 563500 3407360 T9-L8 (+200cm) 
563812 3408470 T7-RC (0-5cm) 563504 3407337 T9-LB (25-50cm) 
563812 3408470 T7-RC (25cm) 563504 3407337 T9-LB (50-lOOcm) 
563812 3408470 T7-RC (50cm) 563504 3407337 T9-LB (100-lSOcm) 
563820 3408479 T7-RD (0-5cm) 563522 3407339 T9-LB (150-200cm) 
563820 3408479 T7-RD (25cm) 563522 3407339 
563820 3408479 T7-RD (50cm) 563522 3407339 

Ciudad Universitaria, Delegación Coyoacán, CP 0451 O México D.1-' ., México 
Tel. (55) 56 22 42 83 Ext. 129 emaíl: fmrchií'1;geolog.ia.unm11.rri_,~ fmrch@.hotrnail.com 

coordenadas 
X y 

563548 3407349 
563548 3407349 
563548 3407349 
563683 3405740 

563683 3405740 

563683 3405740 

563683 3405740 

563679 3405740 
563679 3405740 
563679 3405740 
563679 3405740 
563684 3405760 

563684 3405760 

563691 3405738 
563691 3405738 

563691 3405738 

563691 3405738 
563829 3403176 

563829 3403176 

563829 3403176 

563829 3403176 

563829 3403176 

563829 3403176 

563829 3403176 

563829 3403176 

563819 3403163 
563819 3403163 
563819 3403163 
563819 3403163 

563819 3403163 

563819 3403163 

563819 3403163 
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ID Campo 

Tl.l·A (O-Scm) 
Tl.1-A (5-30cm) 

Tl.1-A (30-40cm) 
Tl.l·A (40-lOOcm) 
Tl.1-A (>100cm) 

Tl.1-lB (0-5cm) 
Tl.1-lB (5-30cm) 
Tl.1-l8 (30-60cm) 
Tl.1-lB (60-90cm) 
Tl.1-LB (90-
120cm) 

Tl.l-l8 (+120cm) 
Tl.1-RB (O-Scm) 
Tl.1-RB (5-25cm) 

Tl.1-RB (25-SOcm) 
Tl.1-RB (50-
100cm) 
Tl.1-RB (>100cm) 
T2-A (0-5cm) 
T2-A (25cm) 
T2-A (50cm) 

T2-A (100cm) 
T2-A (150cm) 

T2-A (200cm) 
T2-A (240cm) 
T2-LB (o~scm) 
T2·LB (25cm) 
T2-LB (50cm) 
T2-LB (100cm) 

T2-LB (150cm) 

T2·LB (200cm) 
T2-LB (240cm) 
T2-RB (0-5cm) 
T2-RB {25cm) 
T2-RB {50cm) 
T2-RB (100cm ) 

Laboratorio Nacional de Geoquimica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 
¡J., .. ·-~' -~-~ 

~ -,...;, 

Al As Ba Cd Cr Cu 
RSO RSO RSD RSD RSO 

mg/kg % mg/kg % mg/kg % mg/kg % mg/kg % mg/kg 

24522.98 1.21 42.46 6.27 147.40 0.70 5.28 0.68 35.46 1.89 186.31 

19190.13 2.13 40.59 4.48 131.20 0.98 5.39 1.73 29.84 2.25 171.09 

23731.66 0.28 52.61 3.16 170.17 0.66 5.83 5.40 45.22 2.82 170.90 

26031.94 1.66 42.57 4.17 218.23 1.26 5.59 0.35 45.26 2.51 168.77 
27299.28 1.38 49.36 2.67 210.19 1.33 6.18 0.54 51.62 1.17 223.30 
20401.28 2.32 25.20 3.81 116.07 2.45 4.94 2.79 44.86 4.53 405.01 

22368.18 2.00 22.94 8.76 130.59 2.07 5.18 5.30 43.51 2.05 442.90 

21385.13 1.18 23.80 1.25 137.75 1.32 5.45 0.73 41.50 0.96 659.14 
25135.70 1.32 12.15 6.73 166.40 1.27 6.21 1.24 52.13 2.02 111.77 

29284.43 2.84 12.40 5.23 170.51 2.95 6.09 1.52 50.93 1.73 118.68 

28037.71 2.17 13.57 3.75 170.71 2.28 6.18 2.07 47.29 3.78 153.65 
20900.94 3.80 36.85 1.75 158.39 3.83 5.51 5.28 40.25 2.89 259.21 
25501.85 3.18 25.02 7.12 130.91 3.39 5.63 3.10 44.95 1.84 302.00 

24794.51 0.73 33.05 3.59 129.96 0.75 5.25 3.07 41.94 1.75 302.00 

23233.33 2.53 29.69 5.08 132.80 2.59 5.17 2.25 39.85 4.92 298.83 
21362.47 2.45 25.56 4.27 140.81 2.58 4.63 3.90 38.94 2.80 222.60 
25026.21 2.53 28.47 2.82 122.89 2.08 5.41 1.61 44.52 0.85 168.02 
20047.13 1.55 24.25 1.29 117.73 1.61 4.69 2.35 32.32 0.98 150.20 
20887.08 1.76 20.74 4.29 103.49 1.84 3.96 1.54 24.60 2.82 133.38 
20638.01 2.57 39.88 2.69 181.10 2.57 5.49 2.91 34.08 0.85 155.87 
22629.25 1.66 21.66 S.40 166.90 1.81 5.92 2.72 37.87 1.82 187.50 
25407.38 1.88 20.18 1.54 180.82 1.97 7.35 4.24 39.10 3.06 198.48 
27789.61 1.39 23.32 2.70 205.73 1.45 7.63 1.32 40.96 0.66 212.70 
22412.35 2.90 19.15 1.24 148.3S 3.03 4.79 2.36 29.59 1.19 227.72 
20594.79 4.44 25.32 4.24 142.29 4.78 4.58 3.94 30.72 1.95 228.67 
19693.65 2.62 27.57 2.20 137.99 2.74 4.74 1.27 33.54 2.58 215.36 
15187.68 3.99 23.14 4.10 147.85 4.20 5.02 1.24 31.09 1.56 209.95 
24493.47 4.63 22.41 S.75 487.94, 4.90 6.87 4.57 37.65 4.35 267.45 
26284.79 o.so 21.41 5.13 204.66 0.54 6.59 2.15 42.29 1.65 215.08 
23829.84 1.51 26.17 6.72 225.57 1.64 6.40 1.76 40.12 2.22 230.82 
18664.71 4.34 12.64 3.67 99.95 4.43 4.58 4.29 20.35 4.07 141.17 
17859.15 3.47 18.73 4.48 107.35 3.66 4.66 3.08 22.49 2.24 108.20 
15957.22 4.37 20.19 7.32 132.18 4.61 4.88 2.62 24.31 2.41 159.97 
22068.47 4.13 26.63 9.07 227.04 4.26 5.78 3.87 39.93 1.71 313.62 

Ciudad Universitaria, Delegación Coyoacán, CP 0451 O México D.F .• M¿xico 
Tel. (55) 56 22 42 83 Ext. 129 email: !}1m:Nirl,1?,<:o!ogia.unarn.,1~x_ fmrch(á),hotmaiLcom 

RSD 
% 

0.91 
1.48 

2.13 

2.69 
0.29 
2.46 

1.16 
0.74 
1.90 

1.62 

4.15 

2.68 
1.44 

1.24 

0.54 

2.83 
0.13 

1.25 
1.40 
0.94 
2.44 

3.05 
0.25 
0.64 
1.92 
2.09 

1.48 
4.27 

1.78 
1.49 
3.75 

2.45 
2.31 
1.52 
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ID Campo 

Tl.1-A (O-Scm) 
Tl.1-A (S-30cm) 
Tl.1-A (30-40cm) 

Tl.1-A (40-lOOcm) 
Tl.1-A (>100cm) 
Tl.1-LB (0-Scm) 

Tl.1-LB {S-30cm) 
Tl.1-LB (30-60cm) 
Tl.1-LB (60-90cm) 
T1.1-L8 (90-
120cm) 
Tl.1-LB (+120cm) 
Tl.1-RB (O-Scm) 
Tl.1-RB (5-2Scm) 
Tl.1-RB (25-SOcm) 
Tl.1-R8 (SO-
100cm) 

Tl.1-Ri3 (>100cm) 
T2-A (O-Scm) 
T2-A (25cm) 

T2-A (50cm) 
T2-A (100cm) 
T2·A {150cm) 

T2-A {200cm) 
T2-A {240cm) 
T2-LB (O-Scm) 

T2-LB (25cm) 

T2-LB (50cm) 
T2-LB (100cm) 

T2-LB (150cm) 
T2-LB (200cm) 
T2-LB (240cm) 
T2-RB (0-Scm) 
T2-RB (25cm) 
T2-RB (50cm) 
T2-RB (100cm) 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Fe Mn Ni Pb 
RSO RSD RSD 

mg/kg % mg/kg % mg/kg % mg/kg 
34651.06 1.79 1223.50 1.69 22.93 0.51 141.62 
34582.19 2.55 1259.32 2.51 18.28 0.67 183.17 
43922.19 0.62 781.05 0.57 24.80 1.83 188.32 
43168.83 1.75 652.14 3.43 24.10 2.09 183.27 
44811.10 1.86 1773.90 1.78 27.62 1.41 197.81 
33645.78 2.90 1387.39 1.94 25.55 1.00 132.65 
34005.40 2.55 1491.03 1.56 26.13 0.67 123.24 
32975.86 1.58 1537.49 0.87 29.35 1.45 127.98 
37961.16 1.37 1851.28 2.32 34.25 1.11 127.05 

36388.46 3.24 1721.83 2.05 35.52 2.35 116.66 
35282.31 2.54 1861.19 0.37 34.08 5.30 114.91 
36821.58 4.31 1024.48 2.72 25.79 0.93 176.13 
36312.62 3.76 1201.62 1.81 26.36 1.77 168.97 
34931.34 0.74 886.42 1.10 24.22 2.03 148.09 

34510.56 2.74 774.69 0.85 25.21 2.38 140.99 
34105.SS 2.93 661.94 2.70 24.31 0.79 136.87 
35295.31 3.09 649.12 1.02 21.88 0.78 97.46 
30692.97 2.16 909.39 0.52 19.42 1.38 107.44 
26769.00 1.91 794.87 0.86 18.15 0.28 136.42 
34171.99 2.84 1384.64 0.97 21.89 2.07 109.86 
35195.06 2.05 2363.92 1.61 25.63 0.65 120.82 
35251.54 2.38 2051.84 2.36 25.47 0.91 127.43 
37993.10 1.58 2090.53 1.46 26.76 0.74 116.79 
27559.85 3.26 978.42 0.41 20.57 0.93 84.42 

31360.32 5.49 920.22 1.20 18.61 2.28 91.73 
32158.85 3.04 1566.03 1.02 20.69 3.09 169.29 
31204.15 4.75 1403.13 1.84 21.14 1.31 99.83 
31870.05 5.49 3815.24 0.41 31.58 0.95 160.80 
39454.61 O.SS 2062.80 3.24 25.30 2.71 153.93 
36994.11 1.89 2540.47 1.70 26.36 1.67 192.31 
21094.18 4.92 687.17 1.43 15.76 1.68 54.54 
26332.13 4.19 682.32 1.81 15.53 1.18 71.37 
29588.07 5.14 1533.86 1.24 17.56 2.01 131.14 
36330.36 4.69 2332.09 1.09 27.68 2.84 144.51 

RSD 
% 

1.13 
1.92 
1.90 
2.61 

2.08 

0.61 
0.14 

1.80 
1.14 

2.55 
2.29 
1.43 
1.52 
2.32 

2.10 
0.48 

1.35 
1.36 

0.77 
1.00 
0.13 
0.48 

0.39 
1.74 

2.62 

3.03 
1.07 

1.84 
0.96 
2.08 

1.39 
0.87 
0.15 
2.86 

Ciudad Universitaria, Delegación Coyoacán, CP 04510 México D.F., México 

Sb 

mg/kg 

<LOO 
<LOO 
<LOO 

<LOO 
<LOO 
<LOD 

<LOD 
<LOD 

<LOO 

<LOO 
<LOO 
<LOO 

<LOO 
<LOO 

<LOO 

<LOO 
<lOD 
<LOD 

<LOD 
<LOO 

<LOD 
<LOO 
<LOO 

<LOO 
<LOO 
<LOO 
<LOO 

<LOD 
<LOO 
<LOO 
<LOO 
<LOO 
<LOO 
<LOO 

Tel. (55) 56 22 42 83 Ext. 129 email: f111r.ch:ggcologia unam mx fmrch@hotmail.com 

Zn 
RSD RSD 
% mg/kg % 

NA 263.08 3.17 
NA 240.79 1.91 
NA 235.26 2.87 
NA 243.61 2.42 

NA 283.83 1.21 

NA 232.14 4.20 
NA 235.63 2.68 
NA 235.62 1.53 
NA 293.12 1.94 

NA 288.97 1.74 
NA 289.15 4.10 
NA 255.12 2.83 
NA 271.10 2.08 
NA 246.92 2.02 

NA 248.23 4.71 
NA 210.32 2.62 
NA 203.57 0.94 
NA 217.51 1.04 
NA 179.09 1.92 
NA 210.66 0.93 
NA 302.81 2.22 
NA 307.17 3.24 
NA 285.97 0.40 
NA 195.SS 0.56 
NA 186.58 1.94 
NA 202.96 2.46 
NA 222.73 1.60 
NA 299.84 4.21 
NA 263.22 1.43 
NA 284.54 1.94 

NA 198.65 3.43 
NA 190.00 2.30 
NA 220.07 2.10 
NA 249.22 1.68 
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ID Campo 

T2-RB (150cm) 

T2-RB {200cm) 

T2-RB {230cm) 

T3-A (0-Scm) 

T3-A (25cm) 
T3-A (50cm) 
T3-A (100cm) 
T3~A (150cm) 
T3-A (200cm) 

T3-A (250cm) 

T3-LB (0-5cm) 

T3-l8 (25cm) 

T3-LB (50cm) 

T3-L8 (100cm) 

T3-l8 ( 150cm) 

T3-LB (200cm) 

T3-LB (250cm) 

T3-LC (0-Scm) 

T3-LC (25cm) 

T3-LC (50cm) 

T3-LC (100cm} 
T3-LD (O-Scm) 

T3-LD (25cm) 

T3-LD (50cm) 

T3-LD (100cm) 

T3-LE (0-5cm) 
T3-LE {25cm) 

T3-LE (50cm) 

T3-LE (100cm) 

T3-RB (5cm) 

T3-RB (25cm) 

Al 

mg/kg 
21640.91 

27117.04 

25382.15 

20507.51 
16977.57 
16376.25 
15880.79 
20181.74 
32645.48 
33610.97 
16250.80 

18581.82 

19368.72 

23175.78 

17304.03 

3S551.17 

41315.18 

19550.92 
20764.27 

25232.78 

17265.70 
20371.12 

20201.51 

16215.99 

19825.71 

22737.66 
21970.01 

21232.85 
14693.58 
13925.90 

14902.05 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

As Ba Cd 
RSD RSO RSD RSD 
% mg/kg % mg/kg % mg/kg % 

4.45 24.87 4.98 156.36 4.61 5.60 3.18 
2.94 18.74 8.93 185.35 3.03 5.72 3.17 
1.63 17.25 3.56 160.00 1.70 5.64 4.31 
1.22 27.28 6.37 164.92 1.2S 6.47 5.21 
0.81 24.02 10.32 129.37 0.85 4.51 1.27 
0.75 27.32 9.38 155.31 0.64 4.61 1.28 
1.31 23.42 7.29 149.99 1.35 4.54 2.03 
1.18 20.22 6.45 175.62 1.27 4.58 1.57 
1.44 20.66 6.39 216.50 1.S8 5.74 S.66 
1.57 19.04 2.41 243.37 1.73 6.66 2.91 
0.86 23.77 6.47 128.55 0.83 4.40 0.37 
0.47 30.98 5.12 163.80 0.56 5.43 3.02 
2.09 28.47 3.23 180.68 2.21 5.09 0.91 
1.82 23.63 8.18 172.69 1.89 4.59 2.24 
0.44 21.61 6.09 158.49 0.43 4.35 1.12 
0.38 19.41 3.00 266.78 0.40 5.83 1.76 
1.11 18.73 8.12 352.89 1.25 5.34 0.80 
2.04 20.42 4.65 158.41 2.08 4.92 3.05 
2.08 22.38 1.89 164.65 2.29 4.63 1.74 
1.16 22.57 9.30 221.08 1.16 5.41 2.32 
0.66 22.64 7.34 186.40 0.64 5.07 1.59 
0.73 17.67 5.96 167.87 0.94 4.69 0.90 
2.82 21.08 7.26 176.16 3.14 4.58 2.46 
0.46 18.06 7.95 130.97 0.45 4.02 2.80 
0.54 24.38 10.15 163.29 0.62 5.07 0.66 
0.92 21.64 4.78 177.04 0.83 5.08 1.13 
3.39 20.08 2.25 162.63 3.65 5.13 2.41 
3.13 24.29 3.62 175.83 3.24 2.55 3.22 
3.39 26.68 9.08 150.84 3.55 2.41 4.83 
3.25 24.14 4.39 114.31 4.91 2.17 10.21 
0.69 33.45 6.91 178.06 0.69 2.27 7.93 

Cr 

mg/kg 
35.11 

37.69 

38.16 

65.34 
26.61 
43.52 
30.62 

28.99 
43.50 
40.97 
32.17 

41.19 
38.17 

32.70 

26.57 
35.57 

30.47 

36.39 

36.60 

40.67 
43.24 
36.69 

33.04 

31.96 
43.75 

41.15 
44.07 

40.45 
40.46 
32.67 

65.93 

Ciudad Universitaria, Delegación Coyoacán, CP 04510 México D.F .. México 
Tel. (55) 56 22 42 83 Ext. 129 email: linrch1ti).geologia.unanu11x finrcht'U,hotmail.com 

Cu 
RSO RSD 
% mg/kg % 

1.09 216.69 1.83 
1.52 276.98 1.37 

2.95 215.19 3.27 

3.87 180.29 4.22 
1.26 142.43 0.41 
1.35 207.16 0.95 
1.39 249.10 1.65 
2.50 314.48 1.60 

1.37 434.28 1.95 
0.94 542.69 1.77 
1.23 228.79 1.23 

1.88 220.67 1.81 
1.14 242.48 0.94 
1.16 250.74 0.53 
1.97 260.11 1.38 
3.30 226.69 3.37 

1.39 139.46 1.19 
2.43 96.27 2.08 

2.41 115.05 1.89 
1.00 91.77 1.10 
1.00 79.32 O.SS 
1.27 70.43 0.89 
0.11 91.99 0.60 
1.37 72.66 1.56 
1.16 80.59 1.17 

0.83 132.84 0.66 
0.13 128.95 0.46 

2.52 418.98 7.21 

1.09 196.30 2.24 

3.37 275.87 3.02 
1.96 253.44 1.55 
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ID Campo 

T2·RB {150cm) 
T2-RB {200cm) 

T2·RB (230cm) 

T3·A (0·5cm) 

T3·A (25cm) 

T3·A (50cm) 

T3·A (100cm} 

T3·A (150cm) 

T3·A (200cm) 

T3-A (250cm) 

T3·LB (O·Scm) 

T3·LB (25cm) 

T3·LB (50cm) 

T3·LB (100cm) 

T3-LB (150cm) 

T3-LB (200cm) 

T3·LB (250cm) 

T3·LC (0-5cm) 

T3·LC (25cm) 

T3-LC (50cm) 

T3-LC (100cm) 

T3·LD (O·Scm) 
T3-LD (25cm) 

T3·LD (50cm) 

T3-LD (100cm) 

T3-LE (O-Scm) 

T3·LE (25cm) 

T3·LE (50cm) 

T3-LE (100cm) 

T3-RB (5cm) 

T3-RB (25cm) 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental ti.') - :<". ~ -
' . . 

. ~ ~ 

Fe Mn Ni Pb Sb Zn 
RSD RSD RSD RSO RSO 

mg/kg % mg/kg % mg/kg % mg/kg % mg/kg % mg/kg 

32554.69 S.15 1091.22 1.17 21.12 1.29 87.36 1.37 <LOD NA 201.03 
32003.97 3.33 1455.37 0.94 25.35 0.53 89.18 0.53 <LOD NA 240.76 
34415.98 1.70 1252.27 0.88 23.66 1.75 83.52 0.87 <LOD NA 235.73 
40935.31 .0.53 1131.95 1.13 29.96 0.96 114.09 0.97 <LOO NA 230.20 
29164.50 0.89 1329.14 1.76 21.19 1.31 80.28 1.49 <LOO NA 197.63 

30361.67 1.03 1231.08 1.28 39.84 0.56 103.75 0.49 <LOO NA 206.05 
28121.14 1.52 1349.66 0.77 26.11 0.38 95.55 0.77 <LOO NA 206.60 

28467.54 0.65 1417.27 1.28 25.25 0.11 91.79 0.28 <LOO NA 212.05 
33195.96 0.76 1542.40 1.82 33.51 0.93 94.00 1.18 <LOO NA 278.17 

33782.07 0.24 1759.19 1.98 38.77 0.23 94.04 0.49 <LOO NA 316.08 
28414.51 0.56 1022.92 0.89 38.54 0.79 86.51 0.83 <LOO NA 214.63 
34614.66 0.70 1519.53 1.04 29.05 0.60 112.47 1.16 <LOO NA 223.32 
32050.12 0.21 1491.20 1.41 27.06 1.44 114.81 1.52 <LOO NA 223.04 

28826.05 1.24 1143.77 1.78 25.17 1.26 96.18 0.39 <LOD NA 218.22 
26642.85 1.12 1219.16 0.30 23.88 0.80 75.19 0.94 <LOD NA 203.74 
33536.14 0.83 1655.43 1.05 34.58 0.16 92.32 O.SS <LOO NA 275.57 
32247.37 0.66 1438.27 2.10 32.99 1.07 81.89 1.90 <LOD NA 241.54 
31568.44 0.54 1146.46 0.57 21.55 1.58 90.37 1.74 <LOO NA 169.59 
29882.50 1.42 1172.77 0.90 22.88 0.88 88.40 0.46 <LOO NA 178.30 
33534.16 0.49 1379.99 0.72 27.04 1.33 99.00 0.92 <LOO NA 188.24 
31851.17 0.67 1537.49 1.14 32.75 0.83 105.64 1.61 <LOO NA 195.56 
30564.74 1.45 1120.10 1.30 21.46 0.58 82.52 0.45 <LOO NA 159.39 
29892.33 0.58 1105.81 0.91 23.05 1.57 86.06 1.92 <LOD NA 172.59 
27256.48 1.87 979.63 1.37 18.92 0.71 83.16 0.22 <LOD NA 154.16 
33418.91 0.38 1317.32 1.18 21.96 0.40 111.98 1.15 <LOO NA 176.50 
31559.26 0.83 1251.53 1.10 24.24 1.62 89.16 0.56 <LOO NA 185.01 
32135.25 1.03 1083.38 O.SS 24.99 0.57 93.92 0.61 <LOO NA 184.46 
32972.38 0.78 1257.50 1.56 25.08 2.11 109.92 1.27 <LOO NA 196.53 
32337.99 0.83 1299.47 2.09 22.69 1.20 110.97 1.14 <LOO NA 176.33 
31023.36 4.32 1035.76 1.88 24.21 3.32 98.51 3.07 <LOD NA 207.48 
36662.53 0.95 1105.19 0.80 42.45 0.85 149.94 0.87 <LOD NA 212.64 

Ciudad Universitaria, Delegación Coyoacán, CP 0451 O México D.F., México 
Tel. (55) 56 22 42 83 Ext. 129 email: f1¡1rc!1(1!;e,colof>,~~,,~!!!ill1.L!I1':<: linn.:Milhotmail com 

RSO 
% 

1.88 

1.91 

3.21 

4.06 

0.41 

1.09 

1.54 

1.75 
1.46 

1.06 

1.22 

1.71 

1.18 

0.52 

1.68 

3.37 

1.11 

1.97 

1.88 
1.03 

0.94 
1.24 

0.31 

1.88 

1.38 

0.74 

0.20 

2.44 

1.82 

2.69 

1.69 
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ID Campo 

13-RB {50cm) 
T3-RB (100cm) 
T3-RB (150cm) 

T3-RC (0-5cm) 
T3-RC (25cm) 
T3-RC (50cm) 

n-RC (100cm) 
T3-RO (5cm) 
T3-RD (25cm) 
T3-RO (50cm) 
T3-RO (100cm) 

T4-A {0-5cm) 
T4-A (25cm) 

T4-A (50cm) 
T4-A (100cm) 
T4-A (150cm) 
T4-A (200cm) 
T4-A (250cm) 

T4-l8 (0-5cm) 
T4-l8 (25cm) 

T4-LB (50cm) 
T4-LB {50-lOOcm) 
T4-LB {100-lSOcm) 
T4-LB (150-200cm) 

T4-LB (200-300cm) 
T4-LB (340cm) 
T4-RB (0-Scm) 
T4-RB {10-30cm) 
T4-RB (50cm) 
T4-RB (100cm) 
T4-RB (150cm) 
T4-RB (200cm) 

T4-RB {250-270cm) 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Al As Ba Cd 
RSD RSO RSD RSD 

mg/kg % mg/kg % mg/kg % mg/kg % 

20051.39 3.02 37.61 4.57 234.10 3.28 3.13 4.89 
20033.29 1.03 33.21 5.86 192.38 1.17 2.61 8.99 
22267.98 3.67 34.99 7.84 217.57 4.01 3.06 10.00 
27946.01 1.76 20.46 9.34 213.93 1.94 3.51 6.87 
25891.87 0.78 20.69 5.98 215.76 0.77 3.07 5.72 
22558.89 0.47 21.92 4.50 211.09 0.41 3.12 1.42 
17450.74 1.02 21.00 11.64 181.98 1.21 3.57 0.65 
26074.24 0.32 19.52 8.78 175.63 0.51 5.50 2.67 
33935.06 0.88 18.56 2.79 212.63 0.96 5.88 1.37 
29174.67 1.97 19.04 11.16 218.81 2.09 5.32 1.35 
31802.73 1.02 17.10 9.86 237.88 1.10 5.55 2.83 
19170.51 3.94 17.66 3.97 139.97 4.14 3.90 2.55 
14238.54 1.55 22.87 5.21 122.18 1.60 4.43 3.06 
16026.88 3.59 29.41 5.94 152.32 3.88 4.56 3.36 
17964.80 1.28 36.13 4.04 152.41 1.37 5.02 2.23 
15777.91 0.94 27.86 2.99 137.21 1.00 4.66 4.64 
18515.96 1.21 34.15 2.00 153.15 1.31 5.19 3.01 
31276.29 3.66 17.82 5.24 208.37 3.88 4.53 3.19 
18643.42 0.28 18.10 3.12 141.59 0.34 3.82 1.72 
16987.48 2.29 21.11 2.63 142.33 2.40 4.24 2.77 
1SS70.93 1.88 31.97 3.06 181.21 2.03 4.56 1.77 
19247.10 1.59 27.04 5.90 169.46 1.63 4.56 1.72 
17460.85 2.41 19.57 7.58 160.69 2.63 3.98 2.12 
20819.85 1.69 18.99 2.29 189.77 1.75 5.43 3.67 
19492.79 1.34 20.39 1.98 179.37 1.35 4.63 3.44 
25092.48 0.66 16.88 1.83 180.12 0.71 4.48 0.72 
24021.21 2.10 20.20 2.45 208.79 2.27 5.14 1.96 
18256.36 2.34 35.38 2.32 184.81 2.54 5.21 4.12 
14986.41 4.46 17.90 1.96 125.97 4.58 4.00 0.67 
17954.45 3.02 21.53 2.36 251.27 3.23 4.72 2.47 
19461.62 1.58 18.96 2.13 167.96 1.73 4.89 3.93 
13569.58 1.94 18.74 4.32 149.93 1.95 3.99 1.11 
21325.89 2.58 19.71 0.92 164.04 2.77 5.58 0.66 

Ciudad Universitaria, Delegación Coyoacán, CP 04510 México D.F., México 

Cr 

mg/kg 
53.05 

38.31 
42.41 

56.47 

38.30 
42.24 

50.38 
46.23 
49.81 
48.68 
45.72 

21.13 
25.46 
26.14 
27.45 
25.30 

27.19 
27.72 
16.98 

25.25 
24.84 
24.82 

18.20 
24.67 
23.96 
24.95 
30.77 
31.02 

20.67 
31.61 
29.45 
23.71 
37.4S 

Tel. (55) 56 22 42 83 Ext. 129 email: linrcl1({i)ge-ol9_gi_!1.u11a1!1.Jnx fmrch@hotmail.com 

Cu 
RSD RSD 
% mg/kg % 

2.03 326.88 1.53 
4.42 331.70 4.50 
o.so 444.36 0.25 
0.39 242.83 0.82 
1.07 180.76 1.11 
1.54 153.90 2.23 
1.92 160.13 1.50 
0.30 145.11 0.26 
1.09 165.78 0.66 
1.45 122.80 1.73 
1.05 110.59 1.05 
1.48 106.65 0.99 
3.01 118.63 2.19 
4.99 116.98 4.07 
0.96 153.91 0.94 
3.34 142.22 2.83 
3.30 188.46 2.85 
2.78 86.29 2.42 
2.69 92.36 0.96 
2.15 98.25 0.81 
3.98 127.91 3.03 
1.09 148.74 1.23 
1.58 175.67 0.62 
4.32 90.98 3.15 
3.14 65.38 2.79 
1.72 67.27 1.25 
1.47 140.10 1.11 
2.28 173.37 1.69 
1.31 76.18 1.07 
2.58 59.39 2.17 
2.99 64.93 2.27 
1.38 66.54 0.90 
1.37 74.40 2.05 
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1Dtampo 

T3-RB (50cm) 
T3-RB (100cm) 
T3-RB (150cm) 
T3-RC (0-Scm) 

T3-RC (25cm) 
T3-RC (50cm) 
T3-RC {100cm) 
T3-RO (5cm) 
T3-RO (25cm) 
T3-RD (50cm) 

T3-RO (100cm) 
T4-A (0-Scm) 
T4-A (25cm) 

T4-A (50cm) 
T4-A (100cm} 

T4-A (150cm) 
T4-A (200cm) 
T4-A (250cm) 
T4-LB {0-Scm) 
T4-LB (25cm) 
T4-LB (50cm) 
T4-LB (50-lOOcm) 
T4-L8 (100-lSOcm) 

T4-LB (150-200cm) 
14-LB (200-300cm) 
T4-LB (340cm) 

T4-RB (0-5cm) 
T4-RB (10-30cm) 
T4-RB (50cm) 

T4-R8 (100cm) 
T4-RB (150cm) 
T4-RB (200cm) 
T4-RB (250-270cm) 

Fe 

mg/kg 
42215.96 

35314.04 
36606.23 

36395.89 
32687.35 
33634.62 
34039.54 
33511.22 

34939.70 
33983.50 
35201.10 
24380.27 

29431.16 
31515.96 
32366.59 
27662.31 
32092.18 
28399.52 

23182.44 
29472.94 

29452.13 
28442.78 
24163.09 

28653.79 
29741.85 

27219.38 
30253.90 
32491.95 

23946.2S 
29945.00 
31368.70 
26348.13 
35973.41 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Mn Ni Pb 
RSD RSD RSD RSD 
% mg/kg % mg/kg % mg/kg % 

1.11 1987.54 1.08 30.43 2.37 155.82 1.58 
0.57 1514.17 1.62 27.27 0.77 113.93 1.05 
0.41 1731.S7 0.67 31.33 1.68 137.94, 0.82 
1.49 1520.55 1.08 36.67 0.30 116.57 0.27 
0.97 1332.63 1.91 31.60 1.31 100.11 1.37 
0.28 1393.70 0.83 31.43 0.77 98.12 0.49 
0.93 1S03.04 0.70 33.83 0.70 124.55 0.33 
1.01 1393.92 0.65 31.72 1.94 105.30 2.49 
0.51 1505.62 2.52 3S.S5 0.42. 114.24 0.51 
1.28 1443.06 0.33 31.82 0.82 93.53 1.09 
0.14 1676.28 1.17 34.72 0.58 114.31 0.59 
4.72 835.79 0.44 17.79 1.80 66.48 2.03 
1.68 708.22 1.08 17.86 0.36 86.98 0.93 
4.29 1195.11 1.81 15.41 1.70 85.72 1.03 
1.57 907.89 0.95 17.48 3.04 80.14 1.54 
1.13 932.59 1.71 18.42 0.38 70.26 0.42 
1.63 1029.04 1.61 18.45 1.84 74.99 2.54 
4.14 1205.60 2.10 21.94 0.86 71.11 0.89 
0.57 719.79 1.36 16.28 0.43 54.09 0.92 
2.73 942.79 1.38 15.91 1.40 65.34 0.86 
2.35 1296.80 0.92 16.84 1.57 89.84 0.73 
1.99 777.30 1.18 16.61 0.96 69.83 1.22 
3.12 1025.20 2.62 15.08 1.21 51.97 2.27 
2.16 1770.94 2.10 19.49 1.16 85.26 1.88 
1.39 1379.29 0.82 18.49 0.29 85.19 0.66 
0.89 1061.95 2.55 20.77 0.42 66.84 0.41 
2.42 1138.87 0.92 25.20 2.79 80.14 2.28 
2.88 1190.91 2.05 18.23 0.49 107.36 0.21 
5.40 964.31 0.93 16.40 1.18 64.97 1.57 
3.69 1590.49 0.53 19.24 1.44, 100.87 1.54 
2.03 1035.74 0.92 20.06 2.14 80.SS 1.36 
2.18 1223.05 0.71 18.39 1.22 79.52 0.92 
3.15 1811.78 1.59 22.40 1.56 116.24 2.35 

&1
,.,_. ". , ' ~ 

' - ~-
,'4 - -.,.. 

Sb Zn 
RSD 

mg/kg % mg/kg 
<LOD NA 266.73 
<LOO NA 235.24 
<LOD NA 275.33 
<LOO NA 270.96 
<LOO NA 226.64 
<LOO NA 217.13 
<LOO NA 218.53 
<LOD NA 241.26 
<LOD NA 279.28 
<LOD NA 230.79 
<LOO NA 252.52 
<LOO NA 154.45 
<LOO NA 146.11 
<LOO NA 150.17 
<LOO NA 175.05 
<LOO NA 170.05 
<LOO NA 185.36 
<LOO NA 195.49 
<LOO NA 146.69 
<LOD NA 150.98 
<LOD NA 148.72 
<LOD NA 162.71 
<LOD NA 153.04 
<LOO NA 251.25 
<LOD NA 170.20 
<LOO NA 172.35 
<LOO NA 199.43 
<LOO NA 172.01 
<LOO NA 173.46 
<LOD NA 173.28 
<LOO NA 162.25 
<LOO NA 150.80 
<LOO NA 204.80 

Ciudad Universitaria, Delegación Coyoacán. CP 04S 10 México D.F .. México 
Tel. (55) 56 22 42 83 Ext. 129 email: fr11r<"hiilgeol!)_gia.u11~11.mx finrch@.hotmail.com 

RSD 
% 

1.44 

4.54 
0.46 

0.46 
0.78 
1.56 

1.60 
0.09 

o.so 
1.63 

0.82 

1.73 
2.16 
4.17 

0.85 
2.82 
2.96 
2.33 
1.23 
1.27 
3.26 

0.94 
0.46 

3.28 
3.17 

0.96 
1.33 
1.70 

0.98 
2.19 
2.55 
0.59 
1.97 
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ID Campo 

TS-A (0-5cm) 
TS-A (25cm) 
TS-A (50cm) 

T5-A (100cm) 
TS-A (150cm) 
TS-A {200cm) 

TS-A {250cm) 
TS-LB (0-Scm) 
TS-LB (25cm) 
T5-LB (SOcm) 
TS-LB (100cm) 
TS-LB (150cm) 
TS-LB (200cm) 
TS-LC (0-Scm) 
T5-LC (25cm) 
T5-LC (50cm) 

TS-LD (0-5cm) 
TS-LD (25cm) 

TS-LD (50cm) 
TS-LE (O-Scm) 
TS-lE (25cm) 

TS-lE (50cm) 

TS-RB (O-Scm) 

TS-RB (25cm) 
TS-RB (50cm) 
TS-RB (100cm) 
TS-RB ( 150cm) 
TS-RB (200cm) 
TS-RC (0-Scm} 
T5-RC (25cm) 
TS-RC (50cm) 
TS-RD (0-5cm) 
T5-RD (25cm) 
TS·RD (50cm) 

Al 

mg/kg 

11860.58 
14154.84 
11507.71 

13007.86 
10344.82 

17381.56 
21786.00 
11698.35 

22717.09 
26470.88 
27769.08 

36847.00 
29840.13 
19741.94 
43032.84 

35926.43 
32751.67 
49651.41 

38524.32 
52318.20 
46820.60 

41286.28 
11763.84 
13622.72 

13918.91 
14209.95 
15314.64 
15654]7 
17311.32 

14229.38 
17252.10 
39734.23 
37518.16 
25605.48 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

As Ba Cd 
RSD RSD RSD RSD 
% mg/kg % mg/kg % mg/kg % 

0.95 14.86 10.56 118.96 1.01 2.75 3.55 

1.84 39.04 6.25 186.42 1.90 3.80 1.31 

1.45 24.52 5.36 147.46 1.45 3.08 0.93 

1.81 31.21 4.87 124.35 1.94 2.86 0.35 

1.14 18.29 5.74 99.99 1.24 2.52 2.64 

3.55 27.15 8.09 162.02 3.85 4.15 2.39 

0.82 17.95 8.54 172.77 0.95 3.78 2.98 

0.76 22.97 6.36 151.32 0.87 3.30 1.10 

0.41 27.83 2.08 230.10 0.42 4.19 1.85 
1.18 27.66 S.73 244.11 1.11 3.97 1.02 

1.90 70.91 3.18 254.40 2.01 4.66 4.50 

0.46 16.11 4.23 272.11 0.47 7.02 1.39 
1.92 18.85 2.94 246.54 1.98 6.75 0.57 

1.44 16.80 9.14 178.61 1.44 4.22 3.48 

2.87 17.86 1.27 291.11 3.01 5.00 1.59 

2.96 12.58 1.45 250.71 3.14 4.82 2.03 

0.63 15.24 0.61 233.87 0.61 4.29 2.99 

1.47 14.80 1.86 314.18 1.Sl S.11 3.73 

1.09 12.76 1.82 267.59 1.18 4.82 1.20 

0.59 16.89 0.30 343.47 0.59 5.79 4.48 

2.04 1S.65 1.07 335.04 2.19 5.92 1.86 

0.38 18.10 1.33 297.10 0.31 5.51 0.24 

0.88 33.S7 2.56 164.27 0.98 4.17 2.27 

0.83 27.30 2.95 186.33 0.90 4.23 0.48 

1.34 33.42 3.90 184.0S 1.42 4.42 1.33 
0.25 22.96 2.09 171.41 0.31 4.70 1.30 
0.03 20.79 2.08 19S.94 o.os 4.25 1.96 
0.34 17.76 3.01 14S.06 0.45 3.36 1.83 

2.62 17.37 1.79 181.66 2.62 3.72 1.05 

1.15 20.54 4.30 203.70 1.05 4.22 1.82 
0.41 18.66 1.26 204.81 0.37 4.32 3.26 

1.01 13.14 2.96 277.79 1.07 5.29 3.12 

2.10 13.56 1.40 286.40 2.24 5.28 0.39 
1.10 14.18 2.30 193.74 1.12 4.60 1.44 

Cr 

mg/kg 

75.09 
70.74 

59.20 
64.12 

48.60 
69.63 

55.35 
58.86 
63.87 
73.71 
49.75 
50.69 

45.64 
47.32 
51.40 
45.17 

48.71 

51.18 
45.04 
52.93 

49.78 
51.30 
76.73 

106.27 
69.01 

72.46 
87.73 
65.13 
63.73 

62.56 
90.68 
49.07 
44.40 
64.78 

Ciudad Universitaria, Delegación Coyoacán, CP 04510 México D.F., México 

il·-_:: - ,,_ ' 
', 

Cu 
RSD 
% mg/kg 

0.52 92.27 

1.59 164.23 

1.64 151.55 
1.29 155.55 

1.36 144.44 
0.59 186.22 
0.44 224.48 

0.53 106.10 
2.11 237.97 
3.07 281.22 
2.01 305.55 
1.27 643.64 
1.45 641.73 
0.61 116.60 
1.86 127.05 
1.82 110.60 
0.30 83.09 

1.07 118.50 
1.33 104.72 
2.56 132.02 
2.95 139.71 
3.90 122.01 
2.09 110.76 

2.08 109.73 
3.01 120.72 

1.79 147.78 
4.30 66.07 
1.26 82.51 
2.96 66.12 

1.40 69.63 
2.30 59.33 

1.57 109.09 
1.53 108.05 
2.77 72.69 

Tel. (SS) S6 22 42 83 Ext, 129 email: timchl(i,geologia.unanun"~ finrch{ulhotrnaiLcom 

RSD 
% 

0.71 

1.02 
1.49 

2.17 

1.52 
0.90 
0.07 

0.23 
1.89 
3.64 
2.01 
0.40 
2.68 

1.21 
2.33 
2.24 

0.72 

1.15 
1.70 
2.99 
2.73 

4.43 
2.71 

2.40 
3.70 
1.87 
5.97 
1.79 

3.95 
1.93 
3.21 
2.26 
2.20 
3.42 
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ID Campo 

T5-A (0-5cm ) 
TS-A (25cm) 
T5-A (50cm) 
T5-A (100cm) 

TS-A (150cm ) 
TS-A (200cm ) 
TS-A (250cm ) 
TS-LB (0-Scm) 

T5-LB (25cm) 
T5-lB (50cm ) 
T5-LB ( 100cm) 

TS-LB (150cm) 
T5-LB (200cm) 
TS-LC (0-Scm) 

TS-LC {25cm) 
T5-LC {50cm) 
T5-LD (O-Scm) 
T5-LD (25cm) 

TS-LO (50cm) 
T5-LE (0-5cm ) 
T5-LE (25cm) 
T5-LE (50cm) 
T5-RB {0-5cm) 
T5-RB {25cm) 

T5-RB (50cm ) 
T5-RB {100cm) 
TS-RB {150cm) 
TS-RB (200cm) 

TS-RC (0-Scm) 
TS-RC (25cm) 
T5-RC (50cm) 
TS-RO (0-5cm) 
T5-RD (25cm) 
TS-RO (50cm) 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Fe Mn Ni Pb 
RSD RSD RSO RSD 

mg/kg % mg/kg % mg/kg % mg/kg % 

23663.83 1.18 674.32 1.56 18.67 0.91 49.54 0.56 
32152.40 1.12 1142.84 1.32 20.03 2.32 93.96 0.99 
26745.64 0.79 683.40 0.83 18.71 0.71 76.54 0.84 
24252.27 0.38 746.42 0.58 17.59 1.84 69.67 1.12 
20292.10 0.17 732.73 1.69 17.13 0.61 53.73 1.52 
31813.54 0.90 1519.73 0.47 21.50 0.24 99.84 0.86 
27167.76 0.64 1122.72 0.92 21.59 0.59 74.48 0.64 
27212.08 0.39 970.65 0.79 19.69 1.53 70.97 2.15 
31776.81 0.13 1001.70 2.11 24.81 1.05 76.31 0.96 
32056.19 1.06 836.05 1.05 23.24 1.89 76.54 1.42 
38909.01 0.61 634.35 1.14 24.18 0.88 91.55 0.75 
33997.13 0.77 1621.67 0.46 38.84 1.63 85.21 1.27 
31824.31 1.08 1609.50 2.83 37.98 0.37 82.16 0.81 
27845.62 1.51 1439.49 1.51 29.88 0.54 78.65 0.54 
34821.56 0.53 1635.06 1.48 37.26 1.00 95.17 0.71 
34476.02 0.22 1480.32 1.04 33.99 0.90 88.32 1.18 
33070.68 0.39 1354.80 0.51 31.65 1.07 92.40 0.63 
36887.82 0.72 1656.64 1.39 38.93 1.11 92.50 0.11 
33293.39 0.95 1652.88 0.11 37.03 0.86 93.24 0.98 
38867.76 1.13 1808.65 1.46 43.44 0.39 100.08 1.15 
38636.06 0.70 1876.12 1.29 43.50 1.37 106.99 2.17 
37629.86 0.66 1796.46 1.44 44.42 1.07 103.69 1.56 
32678.20 0.71 950.00 0.99 21.61 0.36 94.95 0.40 
31971.31 0.27 1346.19 1.57 22.91 1.61 104.98 1.19 
31992.73 0.78 1581.26 0.80 21.54 1.26 105.90 0.16 
27631.47 1.41 1427.24 1.35 24.29 1.61 84.80 0.32 
31389.21 1.26 1764.94 1.26 23.56 1.11 101.40 1.02 
24685.20 0.80 1098.48 1.77 20.82 0.94 71.84 0.52 
27607.57 0.48 1182.57 0.78 24.44 2.08 88.87 1.81 
31296.12 0.52 1503.17 1.33 25.76 0.81 111.15 1.28 
32006.61 1.02 1395.77 1.07 25.10 1.57 86.97 3.30 
35347.24 0.45 1669.43 1.76 37.02 1.24 92.76 0.67 
34754.51 1.46 1683.50 1.02 38.43 0.82 95.49 0.34 
32976.93 0.83 1398.39 1.45 31.53 0.80 93.49 1.87 

Sb 

mg/kg 

<lOO 

<LOO 
<LOD 

<LOD 
<LOO 
<LOO 
<LOD 
<LOO 

<LOO 
<LOO 
<LOO 

<LOO 
<LOO 

<LOO 
<LOO 
<LOO 

<LOO 
<LOO 
<LOD 
<LOD 
<LOD 
<lOD 
<LOO 

<LOO 
<LOO 
<LOO 

<LOO 
<LOO 

<LOO 

<LOD 
<LOD 
<LOD 

<LOO 
<LOD 

Ciudad Universitaria, Delegación Coyoacán, CP 04510 México D.I' ., México 
Tel. (55) 56 22 42 83 Ext. 129 email: fm[~h@g~·ú!ogia unam mx fmrchú4hotmail com 

Zn 
RSD RSD 
% mg/kg % 

NA 141.15 1.01 
NA 182.61 1.80 
NA 187.84 1.44 
NA 165.40 1.45 
NA 157.81 1.41 
NA 210.65 0.81 
NA 222.65 0.17 
NA 167.70 0.45 
NA 193.31 2.05 
NA 200.56 3.28 
NA 213.70 1.61 
NA 440.93 1.43 
NA 430.01 1.78 
NA 239.20 0.80 
NA 289.15 2.44 
NA 283.62 1.97 
NA 222.83 0.85 

NA 309.26 1.03 

NA 277.88 1.13 
NA 314.96 2.64 
NA 332.39 2.39 
NA 304.36 3.57 
NA 174.76 1.83 

NA 174.84 2.12 
NA 200.19 3.42 
NA 232.95 1.85 
NA 186.05 4.19 

NA 179.70 1.36 
NA 167.35 3.10 
NA 176.98 1.56 
NA 187.14 2.22 
NA 278.34 1.75 
NA 285.53 1.82 

NA 219.64 2.85 
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ID Campo 

15-RE (O-Scm) 
TS-RE (25cm) 
TS-RE (50cm) 

T6-A {0-Scm) 
T6-A (25cm) 
T6-A (50cm) 

T6-A (100cm) 
T6-A (150cm) 
T6-A (200cm) 
T6-L8 (O-Scm} 
T6-lB (25cm) 

T6-LB (50cm) 
T6-l8 (100cm) 
T6-L8 (150cm) 
T6-LB (200cm) 
16-LB (2SOcm) 
T6-RB (5cm} 
T6-RB (25cm) 
T6-RB (50cm) 
T6-RB (100cm) 
T6-RB (150cm) 
T6-RB (200cm) 

T7-A {0-5cm) 
T7-A (25cm) 
T7-A {50cm) 

T7-A (100cm) 
T7-A(150cm) 
T7-A (200cm} 
T7-A (250cm} 
T7-LB (0-5cm) 
T7-LB (25cm) 
T7-LB (50cm} 
T7-LB (100cm) 
17-LB (150cm) 
T7-LB (200cm) 

Al 

mg/kg 
53095.93 

42049.28 
30487.04 
11454.79 

19015.19 
19732.94 
44052.86 
41768.28 
28903.40 
15551.08 
15943.95 

15657.58 
22729.71 
12454.29 

15774.47 
39682.67 

16967.24 
16849.43 

15589.59 
38669.82 
37453.16 
33544.26 
23026.42 

21036.81 
15043.56 

18731.69 
24660.38 
31715.07 
54926.78 

16655.20 
45511.97 
46868.65 
32505.67 
24585.51 
54787.97 

RSD 
% 

1.62 

1.32 
0.29 
2.04 

1.19 
0.67 
0.92 
1.75 
0.57 
0.52 
1.83 

1.33 
1.40 
0.66 

1.17 
3.67 
2.22 
3.43 

2.47 
1.70 
0.15 
1.22 
0.61 

0.76 
1.32 

1.68 
3.04 
1.84 
1.05 
2.22 
1.42 
1.87 
2.94 
3.23 
3.19 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

As Ba Cd 
RSD RSD RSD 

mg/kg % mg/kg % mg/kg % 

19.93 1.31 351.57 1.69 5.78 1.84 

13.98 2.68 303.56 1.47 5.54 1.31 

13.68 0.67 233.88 0.34 4.89 2.68 
31.45 1.92 252.90 2.12 7.18 0.67 

40.82 2.38 313.76 1.28 6.48 1.92 
36.03 1.04 213.44 0.82 5.74 2.38 
18.30 2.20 334.84 0.99 10.03 1.04 
17.74 0.90 304.79 1.79 6.09 2.20 
17.09 1.98 276.31 0.53 5.32 0.90 
16.36 0.61 212.63 0.63 6.16 1.98 
18.44 2.63 179.60 2.09 5.44 0.61 

16.92 1.10 164.93 1.41 4.74 2.63 
14.25 4.23 228.25 1.53 5.23 1.10 
15.01 0.58 215.34 0.64 4.89 4.23 
16.32 0.60 182.36 1.20 4.74 0.58 
20.29 2.72 288.33 3.91 6.75 0.60 

24.83 8.81 194.26 2.43 5.24 2.72 
41.48 3.32 198.64 3.62 5.07 1.37 
37.16 3.77 169.82 2.56 4.29 2.34 
27.00 8.99 295.16 1.88 5.65 1.30 
18.87 0.22 266.88 0.22 5.08 0.54 
19.76 1.34 283.82 1.34, 4.80 0.93 
31.23 0.70 313.78 0.70 5.50 4.83 
44.82 0.74 354.50 0.74 5.80 0.19 
23.38 1.47 142.18 1.47 4.95 3.04 

22.87 1.85 188.97 1.85 5.10 2.23 
29.42 3.28 365.37 3.28 5.97 1.01 
19.62 1.99 360.06 1.99 5.85 3.95 
22.26 1.14 427.10 1.14 7.39 2.85 
17.48 2.26 134.58 2.26 4.90 2.19 
28.39 1.53 419.30 1.53 6.38 6.63 
31.60 1.92 380.28 1.92 6.13 2.66 
28.32 9.56 382.07 3.16 5.49 3.83 
25.92 0.94 348.71 3.48 4.44 3.30 
21.49 1.38 381.73 3.30 6.49 1.49 

a&ilu:,""~. ·. ' 1/4.~~--:y 

Cr Cu 
RSD 

mg/kg % mg/kg 
44.09 2.65 118.36 
52.64 2.64 107.91 

47.90 1.31 89.22 
54.47 1.73 279.83 
45.69 0.23 317.61 

42.45 1.11 332.70 
40.68 0.59 1099.35 

51.94 1.97 219.31 
41.78 4.08 148.24 
41.12 0.68 176.77 
34.05 1.79 138.42 

31.77 0.63 71.00 
30.83 2.62 87.00 
29.83 1.77 65.17 
25.58 3.01 80.22 
37.72 2.62 119.71 

45.33 2.10 162.47 
38.42 1.79 189.72 
31.10 2.98 159.85 
42.46 2.33 451.79 

37.30 1.64 126.28 
31.43 1.06 118.17 
34.10 3.48 187.08 

27.88 1.63 183.23 
31.60 3.05 167.31 
37.41 0.59 344.13 
30.14 0.45 688.17 
34.27 1.91 1297.35 

43.96 1.06 730.19 
39.04 0.45 281.75 
39.65 2.39 237.20 
36.07 2.24 185.73 
36.28 2.07 118.87 
26.11 3.36 85.41 
38.62 0.11 157.42 

Ciudad Universitaria, Delegación Coyoacán, CP 04510 México D.F., México 
Tel. (SS) 56 22 42 83 Ext. 129 email: tinrchtii¡geo.!.Qg,ia.un_a1n.111~ fmrch@holmail.com 

RSD 
% 

2.66 
3.52 

2.18 
2.57 

1.32 
0.94 
1.43 

0.66 
3.40 
0.28 

1.43 
0.82 
2.15 

2.33 
2.42 
2.52 
1.59 

1.00 
2.88 
1.87 
0.89 
0.63 
3.60 

1.42 

2.28 
1.66 
0.34 
2.17 
2.80 

0.61 
2.37 
1.92 
1.91 
2.33 
0.30 

l3 



ID Campo 

TS-RE (0-5cm) 

TS-RE (25cm} 
TS-RE (50cm) 
T6-A (0-Scm} 

T6-A (25cm) 
T6-A(50cm) 

T6-A (100cm) 
T6-A (150cm) 
T6-A {200cm} 
T6-LB (O-Scm} 
T6-LB (25cm) 

T6-LB (50cm) 
T6-LB {100cm} 
T6-LB (150cm) 

T6-LB (200cm) 
T6-LB (250cm} 
T6-RB (5cm) 
T6-RB (25cm) 

T6-RB (50cm) 
T6-RB (100cm) 
T6-RB (150cm) 
T6-RB {200cm) 
T7-A (0-5cm) 

T7-A (25cm) 
T7-A (50cm) 

T7-A (100cm) 
T7-A(150cm) 
T7-A (200cm) 
T7-A (250cm) 

T7-LB (0-5cm) 
T7-LB (25cm) 
T7-LB (50cm) 
T7-LB (100cm) 
T7-LB {150cm) 
T7-LB {200cm) 

Fe 

mg/kg 

37793.13 

36415.26 
34041.15 

41713.93 
38379.65 

35233.11 
36478.8S 

35588.65 

31762.98 
33827.67 
30175.97 

27709.90 
28838.43 
27846.69 

26442.64 
33858.62 
35804.79 

36350.36 
30984.70 
39178.91 
33460.42 
32119.38 
33911.57 
35055.57 

29901.06 
29867.93 
32037.71 

31478.66 
36817.19 

29773.SS 
36766.34 
35231.73 
33694.54 
29137.09 
36607.20 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Mn Ni Pb 
RSD RSD RSO RSO 
% mg/kg % mg/kg % mg/kg % 

0.41 1865.04 1.34 40.45 1.21 98.33 1.38 
1.31 1692.89 1.03 37.27 1.10 95.95 0.71 
0.16 1530.70 1.46 33.72 1.14 93.79 1.45 
1.53 1455.33 1.94 26.36 0.23 125.92 o.so 
1.29 1379.84 1.54 26.16 1.07 118.44 1.34 
1.04 1006.07 0.85 28.02 0.33 99.11 0.79 
1.34 2099.89 1.26 41.88 1.44 95.38 1.53 

1.68 1627.54 2.21 46.01 1.79 99.15 1.99 
0.58 1370.97 1.42 34.85 1.26 84.74 1.04 
0.35 1142.39 0.84 24.38 1.63 86.77 1.57 
1.32 1169.61 0.33 24.05 1.21 83.62 0.73 
2.36 1120.09 2.73 20.10 2.69 75.96 2.56 
1.47 1110.36 0.82 23.97 2.09 70.30 2.70 
0.46 1117.76 0.88 21.37 0.56 80.39 0.49 
0.78 1137.24 0.18 21.27 0.74 85.19 1.31 
0.52 1447.60 0.87 32.98 1.01 89.17 1.19 
1.06 1015.27 2.04 24.05 0.79 93.75 0.48 
0.98 1029.59 2.30 22.56 1.51 95.30 0.95 
1.02 824.97 0.99 20.15 2.64 87.94 1.33 
0.62 1510.45 1.81 34.31 2.44 96.69 2.53 
0.21 1448.40 1.51 33.66 1.03 85.82 0.65 
1.11 1476.60 1.87 32.92 1.31 90.22 0.76 
0.35 1352.64 1.67 26.96 0.82 103.63 0.12 
1.56 1341.60 1.78 26.74 1.59 123.16 1.67 
0.43 929.54 1.42 21.84 1.17 77.75 0.72 
1.37 966.77 1.87 23.69 0.92 76.SS 1.50 
0.56 1243.05 0.23 31.09 1.82 78.76 1.73 
0.35 1710.83 2.24 33.30 1.36 87.54 1.00 
0.30 2169.99 3.43 47.66 1.07 109.04 1.13 
1.42 805.51 0.79 24.14 0.68 62.40 0.54 
0.58 1805.11 0.S6 37.78 0.21 112.51 1.15 
0.74 1500.36 1.26 35.90 1.24 99.16 2.43 
1.00 1316.05 1.15 33.29 1.19 84.16 1.71 
0.34 985.32 0.69 26.43 0.73 66.44 1.50 
1.09 1831.07 0.94 36.37 1.02 110.S3 1.33 

Sb 

mg/kg 
<LOD 

<LOD 
<LOD 

<LOO 
<LOD 
<LOD 
<LOO 
<LOO 

<LOO 
<LOD 
<LOD 

<LOD 
<LOD 
<LOD 

<LOO 
<LOD 
<LOD 

<LOD 
<LOO 
<LOO 
<LOD 
<LOO 
<LOD 
<LOO 
<LOO 

<LOD 
<LOD 
<LOD 
<LOD 

<LOD 
<LOO 
<LOO 
<LOD 
<LOD 
<LOD 

Ciudad Universitaria, Delegación Coyoacán, CP 0451 O México D.F., México 

RSD 
% 

NA 

NA 
NA 

NA 
NA 

NA 

NA 
NA 

NA 

NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

Tel. (55) 56 22 42 83 Ext. 129 email: frnrchtti¡¡.r,eolQE.ia un~rn.n,x finrch@hotmail.com 

Zn 
RSO 

mg/kg % 

309.94 2.13 
287.42 2.94 
246.47 1.45 
221.61 1.49 
211.41 0.17 
205.77 1.06 

625.30 0.96 

288.31 1.62 

223.35 3.87 

162.11 0.54 

160.97 1.52 

146.65 0.94 
155.86 1.89 
135.13 2.47 
157.43 2.49 
245.80 2.84 

190.48 1.76 
185.40 1.27 
168.48 2.81 
309.01 2.14 
260.01 1.10 
241.19 0.59 
199.60 3.31 
213.13 1.68 
164.64 2.25 

194.99 0.43 
243.54 0.49 
260.34 1.82 
375.02 1.00 

172.68 0.24 
302.62 2.17 

280.00 1.87 
214.21 1.68 
169.89 2.12 
311.54 0.27 
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ID Campo 

T7-LC (0-Scm) 

T7-LC (25cm) 

T7-LC (50cm) 

T7-LD (0-5cm) 

T7-LD (25cm} 

P-LD (50cm) 
T7-RB (0-Scm) 

T7-RB (25cm) 

T7-RB (50cm) 

T7-RB (100cm} 

T7-RB (150cm) 

T7-RB {200cm} 

T7-RC (0-Scm) 
T7-RC (25cm) 
T7-RC (50cm) 

T7-RD (0-5cm) 

T7-RD (25cm) 

T7-RD (50cm) 

T7-RE (0-Scm) 
T7-RE (25cm) 

T7-RE (50cm) 
T8-A{O-Scm) 

T8-A(25cm) 

T8-A(50cm) 
T8-A(100-
120cm) 

T8-LB(O-Scm) 
T8-LB(2Scm) 
T8-LB(SOcm) 
T8-LB(80cm) 
T8-LC(O-Scm) 

T8-LC(90cm) 

Al 

mg/kg 

16286.00 

21058.94 

21221.93 

21332.50 

26556.23 
17958.06 
16162.97 

17584.42 

21595.97 

40823.81 

35354.75 

39600.46 

26236.36 
37128.59 
38677.27 

26506.97 

32438.04 

24078.23 

28286.15 
20931.25 

27477.05 
23863.27 

12786.67 

16917.54 

16125.46 

16683.40 
15869.76 

26248.73 
23979.95 
39151.86 

34146.38 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

As Ba Cd 
RSD RSO RSO RSO 
% mg/kg % mg/kg % mg/kg % 

2.26 16.11 1.87 195.26 2.50 4.46 5.47 

2.21 21.21 2.17 190.38 2.40 5.88 3.41 

2.53 17.78 0.96 230.29 2.70 4.91 3.49 

1.96 17.53 1.82 210.79 2.03 5.87 3.17 

2.02 19.22 0.58 244.17 2.20 5.95 3.87 

1.86 15.79 1.03 175.76 1.91 5.90 3.77 
1.36 46.49 0.19 490.32 1.50 6.31 1.50 
2.20 50.38 4.47 365.08 2.39 S.98 2.64 

0.98 49.89 2.21 529.84 1.04 7.43 2.37 

1.25 27.65 6.20 460.56 1.34 6.13 0.92 
3.33 28.75 9.31 423.46 3.52 5.67 1.37 

0.31 19.01 3.51 540.77 0.40 5.87 2.91 

1.25 30.73 3.20 355.49 1.33 5.55 3.70 
1.67 15.61 6.64 320.47 1.76 5.67 2.75 
0.39 16.89 6.38 353.88 0.44 5.68 5.57 

2.22 27.92 4.19 359.14 2.43 5.30 2.66 
0.65 27.89 2.43 421.82 0.72 5.63 1.59 
0.95 29.64 3.07 389.96 1.03 5.14 5.94 

1.32 30.05 4.00 337.48 1.48 5.53 2.33 
1.06 29.43 4.21 358.90 1.17 5.15 1.08 
1.21 32.42 9.06 435.47 1.32 4.81 3.71 
1.99 25.89 3.35 235.72 2.05 7.16 7.62 
2.70 31.83 7.32 129.68 2.77 5.17 2.23 
o.so 27.58 6.77 173.08 0.56 5.58 3.98 

1.44 29.46 3.42 174.52 1.55 5.24 2.14 
0.71 36.60 5.09 236.60 0.73 5.99 1.16 
3.18 29.58 4.60 161.02 3.35 4.97 3.07 
0.69 28.39 1.90 269.66 0.84 4.93 3.09 
1.92 18.84 3.58 208.35 2.04 4.70 4.42 
1.20 29.23 2.05 343.47 1.19 6.12 5.57 
1.72 15.51 4.07 334.74 1.81 4.72 6.04 

~fil'' '~" ,, ' ' 
. --

,,,.. 

Cr Cu 
RSD 

mg/kg % mg/kg 

39.87 1.06 109.16 

44.75 2.82 115.99 

34.85 1.88 117.02 

54.93 0.73 109.16 

44.07 2.22 149.72 
64.92 1.00 87.92 
34.61 1.41 162.83 

27.05 1.81 163.83 

41.25 3.34 170.64 
39.44 1.38 309.99 

35.04 2.84 142.56 

32.99 3.79 134.57 

36.53 1.28 92.74 

50.58 1.51 92.01 
38.48 3.20 94.52 
35.94 2.09 111.65 

32.21 1.85 119.62 

33.21 3.69 85.25 

32.71 1.43 171.95 

31.25 1.08 83.14 
26.56 1.20 111.68 
29.52 4.43 210.74 
14.86 0.76 237.88 

19.55 3.22 236.72 

22.65 2.82 277.31 

32.31 1.95 201.97 
20.57 0.44 212.65 
23.23 2.68 140.07 
37.26 1.82 51.65 
30.59 4.26 673.20 
27.57 3.09 62.46 

Ciudad Universitaria, Delegación Coyoacán, CP 04510 México D.F., México 
Tel. (55) 56 22 42 83 Ext. 129 email: tinn.:hrti';geologia.unamJt)X frnrch(á)hotmail.com 

RSD 
% 

1.13 
4.25 

2.28 

0.83 

1.81 
0.74 

1.23 

1.65 

2.94 

1.01 

2.52 

3.24 

0.95 
1.26 
2.71 

1.76 

2.16 

3.97 

o.so 
1.61 

1.20 
2.58 

1.43 

2.74 

1.82 

2.33 

0.86 

2.51 
1.59 
0.91 

2.19 
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ID Campo 

T7-LC (0-Scm) 

T7-LC (25cm) 

T7-LC (50cm) 

T7-LD (0-Scm) 

T7-LO (25cm) 

T7-LD (50cm) 

T7-RB (0-Scm) 
T7-RB (25cm) 

T7-RB (50cm) 

T7-RB {100cm) 

T7-RB (150cm) 

T7-R8 (200cm) 

T7-RC (0-Scm) 

T7-RC (25cm) 

T7-RC (50cm) 

T7-RD (0-Scm) 

T7-RD (25cm) 

'- T7-RD (50cm) 

T7-RE (0-5cm) 

T7-RE (25cm) 

T7-RE (50cm) 
T8-A(O-Scm) 

T8-A(2Scm) 

T8-A(50cm) 

T8-A{l00-120cm) 

T8-L8(0-Scm) 
T8-LB(25cm) 
T8-LB(SOcm) 

T8-LB(80cm) 
T8-LC(0-5cm) 

T8-LC(90cm) 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 5'""1 •. ' ~ 

- --
""" 

Fe Mn Ni Pb Sb Zn 
RSD RSD RSD RSD RSD 

mg/kg % mg/kg % mg/kg % mg/kg % mg/kg % mg/kg 
27998.14 0.64 1134.26 1.38 25.35 1.63 76.35 2.00 <LOD NA 155.09 
32234.72 O.SS 1310.34 1.87 26.91 0.98 89.89 O.SS <LOD NA 172.70 
29826.56 1.41 1303.80 2.17 26.77 O.SS 78.75 0.44 <LOD NA 168.57 
34439.85 0.41 1347.70 0.96 28.38 2.34 97.74 2.20 <LOO NA 170.71 
35229.08 0.10 1294.40 1.82 29.84 o.so 79.77 0.80 <LOO NA 204.12 
36011.13 0.53 1129.23 0.58 29.31 0.46 70.78 0.59 <LOO NA 147.72 
38077.40 2.46 1729.18 1.03 29.45 1.04 159.99 1.16 <LOO NA 232.16 
35712.86 0.24 1494.95 0.19 28.24 1.96 133.53 1.57 <LOO NA 226.86 
43686.49 1.41 1787.17 1.30 31.33 0.16 172.02 0.41 <LOD NA 248.54 
35247.16 2.02 1395.95 1.20 37.41 0.66 85.06 0.86 <LOO NA 236.03 
34400.96 0.91 1278.Sl 2.23 33.08 0.62 79.23 0.33 <LOO NA 225.34 
33603.09 1.11 1797.91 1.95 33.48 3.62 101.01 1.41 <LOO NA 268.69 
34599.97 0.46 1322.28 1.00 27.55 1.18 100.54 0.49 <LOO NA 182.01 
34325.33 0.88 1266.57 1.16 39.91 0.88 67.57 0.35 <LOO NA 198.31 
34383.13 1.12 1229.37 0.75 38.15 1.76 70.38 1.10 <LOO NA 199.21 
33384.08 2.07 1224.89 2.23 28.95 0.70 110.25 0.41 <LOO NA 184.98 
32803.38 0.47 1164.96 0.84 29.02 0.80 101.45 1.47 <LOO NA 186.48 
32071.00 1.27 1144.31 2.44 27.18 0.84 121.06 1.06 <LOD NA 178.18 
32310.06 0.84 1166.55 0.45 26.85 0.62 99.64 0.57 <LOO NA 182.83 
32412.79 0.31 1226.81 2.24 26.55 1.30 96.97 1.22 <LOD NA 166.49 
31087.44 0.30 1211.04 0.49 29.13 1.23 114.70 2.03 <LOO NA 189.61 
29193.56 2.30 810.15 2.93 18.77 1.38 70.65 1.95 <LOO NA 159.84 
23900.82 3.19 652.38 1.67 15.33 3.22 58.95 2.90 <LOO NA 145.21 
26527.54 0.71 811.64 0.87 17.39 1.76 64.46 1.75 <LOO NA 164.27 
28936.07 1.79 906.96 0.83 17.59 0.74 99.23 0.87 <LOO NA 162.77 
36259.07 0.80 986.14 1.02 21.04 3.07 91.14 2.12 <LOO NA 173.21 
28992.32 3.97 1052.76 1.88 17.14 1.50 72.60 2.54 <LOO NA 189.48 
30134.76 0.90 930.78 1.38 21.87 1.16 86.27 1.80 <LOO NA 160.00 
30822.14 2.47 743.69 3.73 22.68 1.40 55.76 2.07 <LOO NA 136.84 
36922.18 1.35 659.79 0.92 25.85 3.50 51.54 2.07 <LOO NA 195.27 
29412.79 1.90 864.14 0.82 29.79 2.22 46.29 1.66 <LOO NA 133.12 

Ciudad Universitaria. Delegación Coyoacán, CP 04510 México D.F .• México 
Tel. (55) 56 22 42 83 Ext. 129 email: fmrd1:Ci),geolog.ía.un~n1.rnx fmrch@hotmail.com 

RSO 
% 

1.09 

2.46 

2.24 

0.63 

2.11 

0.73 

1.17 

1.68 

3.03 

1.08 

2.69 

3.24 

0.94 

1.13 

3.13 
1.78 

2.24 

3.77 

0.56 

1.22 

0.99 
2.33 

1.59 

2.73 
2.34 

1.85 

0.79 

2.29 

1.57 

3.99 
2.17 
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ID Campo 

T8-RB(O·Scm) 
T8-RB(25cm) 
T8-RB(50cm) 
T8-RB(100cm) 
T9-A (0-5cm) 

T9-A (5-2Scm) 

T9-A (25-SOcm) 
T9-A (50-lOOcm) 
T9-A (100-150cm) 

T9-A (150-170cm) 
T9-A {170-200cm) 

T9-A (+200cm) 
T9-LB (O·Scm) 
T9-LB (5-25cm) 

T9-LB (+200cm) 
T9-LB (25-50cm) 
T9-LB (50-lOOcm) 
T9-LB (100-
150cm) 
T9-LB (150-
200cm) 

T9-RB (0·5cm} 
T9-RB {5-2Scm) 

T9-RB {25-SOcm) 
T9-RB (50-lOOcm} 
T9-RB (100-
150cm) 
T9-RB (150-
200cm) 
T9-RB (+200cm) 

Al 

mg/kg 
14609.63 
12276.21 
14793.48 
13061.80 
28303.09 
21161.S7 

20188.63 
18783.37 
19361.98 
20539.34 
25579.68 

24712.52 
13426.06 
14327.07 

30664.05 
21635.55 
2075.62 

18264.79 

26728.85 
18473.56 

18524.65 
14442.98 
16018.47 

20247.71 

28965.98 
21563.79 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

As Ba Cd 
RSD RSD RSO RSO 
% mg/kg % mg/kg % mg/kg % 

3.47 23.81 0.48 145.93 3.73 4.24 6.39 
0.82 22.85 2.06 112.14 0.82 4.25 3.57 
1.64 25.87 6.64 150.10 1.73 S.82 3.96 
1.73 25.16 1.81 140.29 1.81 4.03 4.71 
1.12 26.71 6.84 317.91 1.10 4.61 7.06 
0.74 32.73 3.33 221.21 0.77 5.23 4.92 

10.3 
1.18 30.51 4 212.78 1.30 4.64 4.40 
3.27 28.15 2.62 202.80 3.49 4.64 3.28 
1.46 126.22 0.74 212.65 1.57 116.13 1.26 
0.23 29.79 9.39 245.19 0.37 4.11 3.80 
0.52 25.86 8.45 283.42 0.63 4.29 2.68 
2.57 18.30 7.13 308.87 2.86 4.06 1.16 
2.08 23.44 3.46 204.57 2.20 4.60 2.15 
1.23 23.51 3.86 196.50 1.17 4.58 0.46 

10.1 
1.65 24.49 2 301.18 1.69 4.90 1.50 
1.83 24.12 4.35 292.20 1.88 4.38 1.38 
1.85 2.73 3.57 26.91 1.94 0.57 6.04 

0.19 24.74 5.31 210.94 0.22 4.79 3.33 

0.74 20.61 4;g2 271.73 0.77 4.67 1.04 
3.46 32.13 8.30 297.94 3.73 6.25 1.74 
1.14 28.58 4.97 190.68 1.19 4.01 1.48 
1.94 27.16 3.62 186.33 2.14 3.68 0.97 
2.56 28.63 6.9S 210.30 2.82 4.44 1.92 

1.51 26.11 5.30 240.25 1.62 4.32 1.55 

1.25 20.96 S.07 299.70 1.37 4.15 2.30 
2.25 23.03 6.36 232.40 2.47 3.48 0.62 

Cr 

mg/kg 

16.06 
13.38 
29.47 
15.29 
38.72 
40.12 

36.60 
37.91 
146.57 

35.00 
39.49 

37.70 
34.45 
35.25 

51.91 
32.98 
5.63 

31.07 

36.71 
89.25 
24.50 

19.28 
29.45 

34.74 

39.22 
28.19 

Ciudad Universitaria, Delegación Coyoacán, CP 04510 México D.F., México 
Ti:I. (5.S) 56 22 42 83 Ext. 129 email: fmrch(a;gcoloJ!.!a usrnm.mx finrch(u¡hotmaíl.com 

Cu 
RSD RSD 

% mg/kg % 

3.61 146.03 2.40 
3.40 170.67 2.01 
4.79 330.05 0.60 
2.91 112.SO 3.16 
1.87 489.09 3.65 
1.21 496.24 2.44 

4.03 328.14 2.14 
0.94 332.39 1.67 
1.23 373.82 1.81 
1.00 191.40 1.18 
1.75 138.12 1.23 

1.18 106.68 0.57 
3.74 131.23 3.94 
0.58 105.71 0.63 

3.02 166.66 3.13 
4.97 125.62 4.40 
4.13 10.52 3.88 

3.43 336.47 3.26 

0.26 623.98 0.98 
1.21 212.32 1.20 
2.09 289.35 1.48 
1.83 307.23 1.10 
1.02 237.44 0.59 

2.57 182.25 1.95 

1.25 92.97 1.58 
3.65 126.81 3.54 

17 



Fe 
1ocampo 

mg/kg 
T8-RB(O-Scm) 24411.30 

T8-RB(2Scm) 20511.20 

T8-RB(SOcm) 30252.04 

T8·RB(100cm) 23644.59 
T9-A {O-Scm) 34318.37 

T9-A {5·25cm} 36502.03 

T9-A {25-50cm) 33879.59 
T9-A {S0-100cm) 34185.99 
T9-A (100-lSOcm} 32762.72 
T9-A (150-170cm) 28537.74 
T9-A (170-200cm) 31818.62 

T9-A (+200cm) 31359.42 
T9-LB (0-Scm) 31021.49 

T9·LB (5·2Scm) 33005.26 

T9-LB (+200cm) 36298.23 

T9-LB (25-SOcm) 31353.83 
T9·LB (SO·lOOcm) 4102.88 
T9-LB (100-lSOcm) 26634.33 

T9·LB (150·200cm) 32131.76 
T9-RS (0-5cm) 49119.10 

T9-RB (5-25cm) 28630.04 

T9-RB (25-SOcm) 26184.23 
T9-RB (50-lOOcm) 30295.14 

T9-RB {100-lSOcm} 32183.15 
T9-RB (150-200cm} 31955.67 

T9-RB (+200cm} 26878.05 

CONTROL DE CALIDAD 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Mn Ni Pb 
RSD RSD RSD RSD 
% mg/kg % mg/kg % mg/kg % 

4.36 702.47 2.41 15.38 0.51 61.31 1.23 

0.84 617.82 1.14 13.85 1.84 59.67 1.05 

1.95 818.81 0.53 19.01 0.70 85.35 0.77 

2.11 644.90 1.39 15.77 O.SS 58.00 0.69 

1.26 1182.35 0.45 29.90 4.21 83.70 1.77 

0.14 1062.60 0.40 26.36 o.so 85.38 1.45 

0.67 956.43 1.07 24.43 2.50 81.66 1.99 

0.19 932.31 1.58 25.60 0.68 74.98 1.98 

1.01 1202.90 1.40 143.54 1.13 192.79 1.00 

0.93 956.69 0.84 33.29 1.27 72.00 2.09 

1.06 896.74 O.Sl 30.39 0.62 59.25 1.65 

0.77 1210.68 1.00 32.26 1.18 59.74 0.80 

2.45 990.54 1.97 21.46 1.61 78.94 0.48 

1.27 934.13 0.90 19.96 1.41 89.50 1.90 

1.01 1088.49 3.55 36.00 1.09 70.46 0.74 

2.21 1113.15 1.01 21.28 1.63 78.96 0.98 

2.06 109.40 0.67 2.34 2.84 8.55 2.81 
0.93 1001.71 1.85 21.08 1.33 75.38 1.20 

0.75 1251.47 1.05 33.11 1.91 73.31 2.92 

1.61 1503.67 1.93 33.49 0.72 132.65 0.93 

1.49 883.53 1.52 22.22 0.66 78.15 0.97 

1.33 906.60 0.22 22.47 1.24 68.20 0.25 

0.35 1073.80 1.67 24.30 2.19 71.92 1.37 

O.SS 1076.57 0.71 27.38 1.20 71.61 1.71 
0.81 1040.52 1.08 30.17 2.51 61.98 1.64 

0.26 798.46 1.97 23.75 0.75 S8.32 1.25 

Sb Zn 
RSO 

mg/kg % mg/kg RS0% 

<LOO NA 130.43 2.50 

<LOO NA 128.90 2.29 
<LOO NA 162.22 4.43 

<LOO NA 132.14 3.17 

<LOO NA 202.64 1.98 
<LOO NA 216.14 1.39 

<LOO NA 192.19 3.74 

<LOO NA 193.55 0.63 

<LOO NA 296.63 1.37 
<LOO NA 170.52 1.18 
<LOO NA 157.37 1.39 

<LOO NA 148.41 1.03 
<LOO NA 146.04 4.10 

<LOO NA 142.59 0.38 

<LOO NA 185.85 2.89 

<LOO NA 144.95 4.31 

<LOO NA 15.65 4.12 
<LOO NA 173.89 3.32 

<LOO NA 187.21 0.35 
<LOO NA 200.02 1.18 

<LOO NA 170.26 1.90 

<lOO NA 168.70 1.11 
<LOO NA 191.28 0.86 
<LOD NA 177.60 1.74 

<LOO NA 164.29 1.31 

<LOD NA 141.66 3.46 

En el caso de los análisis determinados por ICP-OES la concentración de cada elemento fue determinada por 
triplicado, el valor reportado es el promedio de las tres determinaciones reportando también la desviación estándar 
relativa (RSD} de las mediciones. 

Ciudad Universitaria, Delegación Coyoacán, CP 04510 México D.F .. México 
Tel. (55) 56 22 42 83 Ext. 129 cmail: fmrchií',),gcologia.unam.mx fmrch@hotmail.com 
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Geoquímica Ambiental 

Para determinar la exactitud se utilizaron estándares de control analítico de concentraciones conocidas (50 y 5 
ppm) los cuales fueron analizados como muestra para determinar su concentración por medio de curvas de 
calibración preparadas, indicando un buen desempeño del método de análisis. 

% exactitud Al As Ba Cd Cr Cu Fe Mn Ni Pb Sb Zn 

50 ppm 93.28 90.85 102.49 91.18 94.26 98.58 95.88 95.82 94.04 92.25 90.92 90.58 
5 ppm 94.87 100.06 102.05 107.63 

Sin mas por al momento quedo a sus ordenes. 

Analista: 

QFB. Fabiola Vega García 

QA. 

110.96 99.49 107.45 105.74 104.11 107.26 

Responasable tecnico: 

~, 
M en C Luis Gerardo Martines Jardines 

-Ciudad Universitaria, Delegación Coyoacán. CP 04510 México D.F., México 
Tel. (55) 56 22 42 83 Exl. 129 emaíl: fmr~h@gcologia.unam.mx fmrch@hotmaíl.com 
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Datos del solicitante: 

Laboratorio Nacional de Geoquimica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

INFORME DE RESULTADOS ICP~OES 

BACANUCHI 

Dr. Francisco Martin Romero correo electrónico: fmrch@geologia.unam.mx, fmrch@hotmail.com 

Dirección: Instituto de Gelogia, UNAM. Teléfono: 56224386 ext 129 

Información de las muestras 

Fecha de recepción de muestras: 13 de julio del 2015 

Se recibieronron 228 muestras de suelos de Bacanuchi. Las muestras se recibieron en bolsas de plástico de 25X10 cm. 
Información de los análisis 

En las 228 muestras se determinaron elementos traza por Espectrometría de Emisión Óptica con Plasma 
Inductivamente Acoplado (ICP-OES) en un equipo Pekín Elmer serie 8300. 

Las muestras fueron digeridas por el método EPA 3051, los resultados se reportan en mg/kg. 

Modo de inyección : Camara ciclónica. 

Límites de detección : 

Los limites considerados son para modo de inyección cámara ciclónica y están reportados en mg/L. 

Al As Ba Cd Cr Cu Fe Mn Ni Pb Sb Zn LO mg/L 
0.08 0.07 0.01 0.02 0.003 0.122 0.01 0.007 0.01 0.03 0.1 0.007 

ID Campo 
coordenadas 

ID Campo 
coordenadas 

ID Campo 
coordenadas 

X y X y X y 

81-A (0-5cm) 565688 3400681 Bl-LB (100cm} 565676 3400682 Bl-LD (50cm) 565657 3400666 
81-A (25cm) 565688 3400681 Bl-LB (150cm} 565676 3400682 81-LD (80cm) 565657 3400666 
81-A (50cm) 565688 3400681 Bl-LB (200cm} 565676 3400682 B1-LE (0-5cm) 565616 3400663 
81-A (100cm) 565688 3400681 Bl-LB (250cm} 565676 3400682 B1-LE (25cm) 565616 3400663 
Bl·A (150cm) 565688 3400681 Bl-LB (300cm} 565676 3400682 Bl-LE (50cm) 565616 3400663 
81-A (200cm) 565688 3400681 Bl-LC (0-Scm) 565680 3400673 Bl-LE (80cm) 565616 3400663 
81-A (250cm) 565688 3400681 81-LC (25cm} 565680 3400673 81-RB (0-5 cm) 565692 3400687 
81-A (300cm) 565688 3400681 81-LC (50cm) 565680 3400673 81-RB (25 cm) 565692 3400687 
81-LB (0-Scm} 565676 3400682 Bl-LC (100cm) 565680 3400673 81-RB (SO cm) 565692 3400687 
Bl-LB (25cm) 565676 3400682 Bl-LD (0-Scm) 565657 3400666 Bl-RB (100 cm) 565692 3400687 
81-LB (50cm) 565676 3400682 81-LD (25cm) 565657 3400666 Bl-RB (150 cm) 565692 3400687 

Ciudad t.:nivcrsitaria, Delegación Coyoacán, CP 01510 México D.F., México 
Tel. (55) 56 22 421!3 Exl. 129 cmail: fmrch0;geol()g~!cl!...rJa111.rnx fmrch(i:i,hotmaíl.com 
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IDC11mpo ., 

81-RB (200 cm) 

Bl-RB (250 cm) 

Bl-RB {300 cm) 

Bl-RB (350 cm) 

81-RC (0-5 cm) 

81-RC (25 cm) 
81-RC (SO cm} 
Bl-RD (0-5 cm) 

81-RD (25 cm) 

B1-RD (SO cm) 

81-RE (0-5 cm} 

81-RE (25 cm) 

81-RE (SO cm) 

82-A{O-Scm) 

B2-A(2Scm} 

B2-A(40-50cm) 

82-A(SO-lOOcm) 

B2·A(1S0cm) 

B2-A(200cm) 

B2-A(250cm) 

82-A(270cm) 

82-LB(O-Scm) 

B2-LB{25cm} 

B2-LB(50cm) 

B2-LB(100cm) 
82-LB(lSOcm) 
B2-LB(200cm) 
82-LC(O-Scm) 

B2-LC(25cm) 

B2-LC(SOcm) 

B2-LC(100cm) 

B2·LC(l50cm) 

B2-RB(O-Scm) 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 
~ 
~ 

coordenadas 
ID Campo 

coordenadas 
ID Campo coordenadas 

){. y X V X V 
565692 3400687 B2-RB(25cm} 566485 3397616 B3-LE (50cm) 567606 3395844 
565692 3400687 82-RB(SOcm) 566485 3397616 83-RB (0-5cm) 567656 3395867 
565692 3400687 82-RB(lOOcm) 566485 3397616 B3-RB (25cm) 567656 3395867 
565692 3400687 82-RB(lSOcm) 566485 3397616 83-RB (50cm) 567656 3395867 
565697 3400683 B2-RB(200cm) 566485 3397616 83-RB (100cm) 567656 3395867 
565697 3400683 B2-RB(250cm) 566485 3397616 83-RB (200cm) 567656 3395867 
565697 3400683 82-RC(O-Scm) 566506 3397619 83-RB (300cm) 567656 3395867 
565710 3400691 82-RC(25cm) 566506 3397619 B3-RC (0-Scm) 567658 3395870 
565710 3400691 B2-RC(50cm) 566506 3397619 83-RC (25cm} 567658 3395870 
565710 3400691 82-RC(lOOcm) 566506 3397619 83-RC (50cm) 5676.5.8 3395870 
565753 3400701 83-A (0-5cm) 567647 3395869 83-RD (0-Scm) 567614 3395871 

565753 3400701 83-A (25cm) 567647 3395869 83-RD (25cm) 567614 3395871 
565753 3400701 83-A (50cm) 567647 3395869 83-RD (50cm) 567614 3395871 

566472 3397612 B3-A (100cm) 567647 3395869 83-RE (0-5cm) 567690 3395883 
566472 3397612 B3-A (200cm) 567647 3395869 83-RE (25cm) 567690 3395883 
S66472 3397612 83-A (300cm) 567647 3395869 83-RE (50cm) 567690 3395883 
566472 3397612 B3-LB (0-5cm) 567641 3395858 84-A(O-Scm) 570840 3391618 
566472 3397612 B3-LB (5-2Scm) 567641 3395858 B4-A(25cm) 570840 3391618 
566472 3397612 B3-LB (25-50cm) 567641 3395858 B4-A(50cm) 570840 3391618 
566472 3397612 83-LB (50-lOOcm) 567641 3395858 B4-A(SS-65cm) 570840 3391618 
566472 3397612 83-LB (100-150cm) 567641 3395858 B4-A(100cm) 570840 3391618 
566458 3397596 B3-LB (150-200cm) 567641 3395858 B4-A{1S0cm) 570840 3391618 
566458 3397596 83-LB (200-250cm) 567641 3395858 B4-A(190cm) 570840 3391618 

566458 3397596 B3-LB (250-300cm) 567641 3395858 84-LB(O-Scm) S70837 3391620 
566458 3397596 83-LB (>300cm) 567641 3395858 B4-LB(20-70cm) 570837 3391620 
566458 3397596 83-LC (0-5cm) 567629 3395858 B4-LB(70-140cm) 570837 3391620 
566458 3397596 B3-LC (25cm) 567629 3395858 B4-LB(140-190cm) 570837 3391620 
566436 3397596 83-LC (50cm) 567629 3395858 B4-LB ( 190-2 40cm) 570837 3391620 
566436 3397596 83-LD (0-5cm) 567618 3395849 B4-LB(240-260cm) 570837 3391620 
566436 3397596 B3-LD (25cm) 567618 3395849 B4-LC{0-5cm) 570832 3391630 
566436 3397596 83-LD (50cm} 567618 3395849 B4-LC(2Scm} S70832 3391630 
566436 3397596 B3·LE (0-Scm) 567606 3395844 B4-LC(50cm) 570832 3391630 
566485' 3397616 83-LE (25cm) 567606 3395844 84-LC( 100cm) 570832 3391630 

Ciudad \Jniv~r~i1ari11. Del<:gación Coyoacán. CP 0451 O \1éxico 0 .1' .. México 
Tel. (55) 56 22 42 8., Ext . 129 email: fm:·rh'.{{;,!cologic\.U,:a:11.i,~ fmn:hfithotmail.com 
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, .... , ............ 

~ 
~ 

' ' é:oQidii,:adás ¡a -,; 

' J~~o 
~ 

ID Campo 
coor:c:t.~nadas 

ID Campo 
coordenadas 

. Jn ,,,y 
' )( X y X • y/=•r ·;;. 

B4'-t O(b-5crn) 570769 m: 3"39,l604 B6-RC(5-30cm) 573206 3384475 B6-RC(30-60cm) 573206 3384475 
84-LQ(25crnl 570769 3391604 B5-LB (50cm) 571512 3388316 B6-RC(60-80cm) 573206 3384475 
B:42W{Socrn) 570769 3391604 B5-LB (100cm) 571512 3388316 B6-RC(80-110cm} 573206 3384475 
B4-LE(0-5cm} 570663 3391542 B5-LB (150cm) 571512 3388316 B6-LC(0-5cm) 573182 3384455 
B4-LE(25cm} 570663 3391542 B5-LB (200cm} 571512 3388316 B6-LC(5·30cm} 573182 3384455 
B4-LE(50cm) 570663 3391542 85-LB (300cm) 571512 3388316 B6-LC(30-60cm) 573182 3384455 

1

~!l-RÉf(0°Scm) 57..0~4$'. 3391625 85· LB (350cm) 571512 3388316 B6-LC(60-8Scm) 573122 3384455 
B4-RB(25crn} 570845 3391625 BS-LC (5cm) 571494 3388317 B6-LC(85-100cm) 573122 3384455 
B+ RB[SO!::tn) 570845 3391625 85-LC (25cm} 571494 3388317 B7-A (0-5cm) 579555 3377102 
B4,-RB{100cm) • 570845 3391625 B..S~LC (50cm) 571494 3388317 B7-LB (0-5cm) 579563 3376890 
ª-H~l3.{1.$0c.mr 570845 3391625 8.5-LD (5cm) 571427 3388322 87-LC (0-Scm) 579547 3376894 

B4-RC(0-5cm) 570859 3391622 85-lD (25cm) 571427 3388322 87-LC (25cm) 579547 3376894 

B4-RC(25cm) 570859 3391622 85-LD (50cn,J 571427 3388322 B7-LC (50cm) 579547 3376894 

B4-RC(50cm) 570859 3391622 BS-RB(0-5 cm} 571546 3388297 87-LC (100cm) 579547 3376894 

B4-RC(100cm) 570859 3391622 B5-RB(25cm) 571546 3388297 B7-LD (0-Scm) 579472 33?6ini 
B4iRD(0-5cm) S70888 3391639 85-RB(SOcm) 571546 3388297 B7-LD (30cm) 579472 3376877 
84-RD(2511:m} 570888 3391639 B5-RB(100cm) ... 571546 3388297 87-RB (O·Scm) 579563 3376890 
84-'RÓ(SOcmj ,570888 33.91639 B5-RB(200cm} 571546 3388297 87-RC (0-5cm) 579569 3376887 
B4-RE(O-Scm) 570905 3391665 B5-RB(300cm) 571546 3388297 87-RC (25cm) 579569 3376887 
B4-RE(25cm) 570905 3391665 B5-RC(O-Scm} 571551 3388285 87-RC (50cm) 579569 3376887 
B4-RE(50cm) 570905 3391665 B5-RC(2Scm) 571551 3388285 88-A (0-Scm) 581288 3368504 

85-A(O-Scm) 57.1534( 3388308 85-RC(SOcm) 571551 3388285 88-LB (0-Scm) 581282 3368512 

85-A(lOcm) 571534 3388308 85-RD(O-Scm) 571675 3388301 B8-LC (0-Scm) 581285 3368511 
BS.,Íí!2.Sccn) 571534 3388308 B5-RD(2Scm} 57167S 3388301 88-LC (5-25cm) 581285 3368511 

85-'A(S'O'?ifr) 5.71534 3388308 B5-RD(50cm) 571675 3388301 B8-LC (25-SOcm) 581285 3368511 

13.S.::A(¡Qo~mJ 571534 3388308 BS-RD'(O-Scm) 571600 3388302 88-LC (50-75cm) 581285 3368511 
85-A(lSOcm) 571534 3388308 B5-RD'(25cm) 571600 3388302 B8·LC (+75cm) 581285 3368511 
BS-A{200cm) · • 571534 3388308 85-RD'(SOcm) 571600 3388302 88-RB (0-5cm) 581289 33.6.8506 
135-A{>300cm) ,5.71534 3388308 86-A(O-Scm) 573192 3384461 B8-RC (0-5cm) 581295 3368504 
85-LB (O-lOcm} 571512 3388316 86-LB 573184 3384456 88-RC (5-25cm) 581295 3368504 

B5-LB (10cm) 571512 3388316 86-RB 573150 3384464 B8-RC (25-SOcm) 581295 3368504 
B5-LB (25cm) 571512 3388316 B6"RCfQ::~--;ll1) 573206 3384475 B8-RC (+SOcm) 581295 3368504 

Ciudad Universitaria, Delegación Coyoacán, CP 0451 O :vléxico D.F., México 
Tel. (55) 56 22 42 83 Ext. 129 email f111~c:-!1tú;g.:c.1ltigi,:i, _\l.1p!11mx fmrch<i4hC>_lri'!a_i).com 



Resultados: 
1, -tll',SJ-k 

., 

il ID Campo 

s1~Ato:scm) 1 

Bl-A (25cm)1l 

8'-l~A (SOrlm) .... 
8,1,A (100cm) 

B1·A(l50tm) 
. ~ 

Bl)A(200clti) ,,... · ''' 
Bl-'A (2.S~trW} 

Frl-A (300cm) 

81-LB (0-Scm} 

81-LB (25cm) 

81-LB (50cm} 

Bl-LB (100cm) 

81-LB (150cm) 

81-LB (200cm) 

Bl-LB (250cm) 

01-LB (300cm) 

Bl~LC (ü,,Scm) 
S}•LC1:i!'cm) 

81-lC (50cm} 

Bl-LC (100cm) 

81-LD (0-5cm) 

81-LD (25cm) 

Bl-LD (50cm) 

81-LD (80cm) ,,,., .. ,. 
B1~E (O::Scm) 

'º' Bl·,kE.J25cm)!\! 
81-LE (50cm) 

1iá1:lttHfoém) 
B1-RB (0-5 cm) 

Bl-RB (25 cm) 

Bl-RB {SO cm) 

B1-RB {100 cm) 

Bl-RB (150 cm) 

'[¡;,- =;· Ar 
,m:;kg . 

154!71.46 

20867:54 
,.;, 

19677.02 

22003:·55 ,, 
h37855.64 

23474.33 

20659.83 

22111.78 

15508.74 

21087.69 

17285.39 

21197.70 

19546.96 

18005.91 

25149.64 

23716.40 

18288.4,4 

234i\1.Q4• 

17117.43 

25092.16 

21831.88 

21972.65 

22405.07 

23020.10 

22361.18 

28985.28 
~24363.74 

2S.45$.20 

19775.62 

18427.51 

21607.68 

16286.22 

18260.50 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 
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-ccc 

'As BJp; .. ta 
Jlb% 

,, .,,, ... '!>,;; ......... ,, Rs.o·· . ·:;~.,;: 

l·fugJ~g mg/kg<11 
'~ .· 'nifVkg 'ij; RS0% RSD% 

0.95 19.14 2.97 203.31 0.99 4.78 2.97 
1.63 20.74 LS7 229.87 1.75 4.35 1.57 
1.25 19.59 1.99 221.57 1.28 4.06 1.99 

1.16 20.05 2.15 219.53 1.22 3.95 2.15 
0.85 17.91 2.68 349:so 0.90 5.02 2:68 
1.35 12.63 1.77 246,77 1.37 3.78 1.77 
1.80 10.50 1.15 225.78 1.90 3.70 1.15 
1.51 10.94 1.95 235.17 1.53 3.71 1.95 
2.23 25.32 1.54 234.22 2.34 3.54 1.54 
1.22 40.95 1.59 263.18 1.21 4.69 1.59 
2.64 22.50 1.59 251.44 2.80 4.83 1.59 
2.03 20.77 0.98 262.89 2.23 4.69 0.98 

1.25 21.36 0.66 231.96 1.32 4.84 0.66 
1.11 19.22 2.89 250.60 1.24 4.93 2.89 
0.85 18.49 2.57 312.64 0.91 5.04 2.57 
0.81 15.62 1.75 302.09 0.88 4.30 1.75 

1.94 25.69 2.42 290.30 2:14 7.98 2.42 
1.25 23.00 2.92 316.44 1.35 , 5.41 2.92 
1.31 21.34 2.66 309.95 1.34 4.68 2.66 
1.36 23.22 4.22 342.00 1.46 5.57 4.22 

1.83 23.90 3.79 278.88 1.96 5.23 3.79 
1.92 23.38 2.16 285.15 1.99 5.49 2.16 

1.59 25.38 3.56 292.80 1.73 5.02 3.56 
0.87 25.13 0.85 320.63 0.89 5.66 0.85 

2.08 20.04 0.94 264.00! 2.23 4.57 0.94 

2.86 20.25 1.98 323.56 2.98 4.58' 1.98 

2.65 15.16 3.73 265.99 2.73 4.58 3.73 

1.01 20.33 0.77 291.23 1.07 4.64 0.77 
2.16 23.36 4.91 273.73 2.38 5.74 4.91 
1.38 19.03 2.61 214.54 1.44 4.00 2.61 
3.01 19.29 0.18 246.43 3.28 4.34 0.18 

1.38 22.74 1.26 216.02 1.42 4.24 1.26 

0.21 20.81 3.74 227.26 0.17 4.06 3.74 

Cr 
RSD 

mg/kg % 

69.23 1.06 

53.71 1.17 

53.99 1.20 

59.55 ' 2.88 

40.66 0.81 

42.86 0.36 

61:29 0.80 

83.71 1.03 

22.39 1.67 

51.85 1.26 

40.27 0.88 

30.99 0.82 

35.12 2.31 

34.08 1.24 

44.98 1.21 

36.25 3.67 

78.88 2.56 

39.28 2.12 

31.49 2.84 

40.40 1.15 

37.90 1.97 

41.84 1.16 

39.56 1.48 

49.07 1.50 

52.33 1.74 

40.54 1.80 

52.61 2.25 

57.60 1.64 
76.45 1.05 

44.85 0.46 

47.61 0.98 

56.28 2.78 

44.89 2.42 

Ciudad Universitaria, Delegación Coyoacán, CP 04.SIO Mt:xico D.F., México 
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Cú ·? 

mg/kg R!f~ 9$ -~ 

168.59 '1,31 

166.49 1.63 

145.00 1.74 

229.76 2.87 

132.47 0.67. 

55.44, 1;25 

92.77 0.16, 

27.55 LS8 

204.70 1.23 

293.74 1.50 

175.85 1.03 

399.38 0.31 

337.98 2.33 

138.01 0.67 

88.41 1.49 

57.46 3.70 

146.88 2.50 

118.50 1.35 

84.52 2.81 

100.70 1.06 

116.19 1.79 

100.39 0.93 

116.41 1.37 

182.07 1.24 

91.61 
-¡¡¡_-

'-- 2,08 

8.7.53. 1.97 

72.28 2.80 

131.30 1,90 

170.90 1.62 

168.95 0.75 

112.62 1.37 

103.91 2.92 

142.27 2.78 



,<'@ -,~ 
1ft 'Campif : )' 

;¡,. mti/~~;'.~. "" ~JIIA' r:~;r~t ::;,?Í~' 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Mn ,,,, Nt~ F>b 
",, 

R$o' ···.·,. '" RSO RSD 
,RSD% mg/kg,i,, % mg/kg' :% mgfkg % 

Sb Zn 
1~ 

RSD% mg/kg rng/kg ;:,. "'·· ,..,. .::B34;:47 0.69 8l-é:{Q15J;m) 0.80 857.40 2.30 25.47 74.39 Q.4.6 <LOO NA 160.B 
Bl.-'Á~(Zi~) 2,9!i'sT.43 0.79 .. 831.42 1.02 25.9.0 0.29 57.96 2.00 <LOO NA 154.(:)0 
~ .,., ....... 

! , .. .. 
81-AJSOcm) .. 2.7804.76 0.95 847.07 1.22 23.72 0.90 55.28 ~1.26 <LOO NA 147.26 
;Bl-A (100cm) º"'""·~ Z8634.22 0.56 843.41 0.31 is:11 

,, 

0.61 63.96 0.41 <lOO' NA 149.96 
B);~A (150cm) .. 31788.32 0.42 1288.54 0.58 40.41 0.36 61.61 2.56 <LOO, NA 186.36 
e1}p.(2oocm) .· 

......... 
.. 2.8732.92 ''121:94 1.19 761.00 0.58 26.77 1.02 39.36 1.29 <LOO NA .. , . 

BlrA ('250cm) ·: 2764L35 1.49 692.75 0.71 25.76. 
~ 

1.42 32.90 0.38 3.67 7.o] 126.42 
tiJ.-:A·(300cm} • 29359.11 0.33 740.94 1.69 2s;o2' 1.28 " 43.88 1.10 <LOD NA 125.47 
B1-LB (0-Scm) 26538.59 0.79 855.23 0.72 26.53 1.98 68.01 1.58 <LOD NA 157.91 
81-LB {25cm} 40295.14 0.24 785.27 1.27 30.62 0.97 82.95 1.04 <LOD NA 169.62 
81-LB (50cm) 36455.87 0.27 1051.23 0.70 28.31 1.42 62.82 0.90 <LOD NA 172.11 
B1-LB (100cm} 33206.19 1.08 1171.34 1.52 30.43 0.66 65.57 0.16 <LOO NA 181.34 
B1-LB (150cm} 34493.71 1.14 1130.62 0.89 30.31 0.26 69.31 0.09 <LOD NA 193.54 
Bl-LB {200cm) 30923.09 0.29 1090.34 1.50 33.29 1.99 56.42 1.55 <LOD NA 190.57 
81-LB (250cm) 38686.85 0.37 1202.07 1.78 35.78 0.57 65.91 0.84 <LOO NA 173.04 
81-LB (300cm) 35334.65 0.90 924.23 0.98 30.53 1.07 43.78 1.61 <LOO NA 124.24 
aíltc {O·Scm)° 

,, 
~ 

45828.02 1.59 1205.96 1.26 35.44 0.94 93.90 0.07 <LOD NA 198.84 
Bl-LC (25cm) 32505.26 0.36 1078.23 1.71 29.06 • 0.74 76.03 L23 <LOD NA 172.68 
01-Lc(Stkro)f 29345.19' h.0,40 1022.88° 0.52 26.47 2.48 73.91 2.79 <LOO NA 151.68 

,, ""' ,:lll 
1 ,BklC (1-00Gm) 32921.07 1.55 1172.0& 1.17 26.94 0.98 79.35 0.43 <LOD NA 164.77 '. 
81-LD (0-Scm) 33322.62 0.63 1031.42 0.41 27.54 0.82 70.99 0.69 <LOO NA 162.78 
Bl-LD (25cm} 33727.28 1.01 1071.05 1.91 29.29 0.42 85.63 0.97 <LOO NA 162.26 
81-LD (50cm) 32444.98 0.54 1072.92 2.17 27.30 1.18 74,52 0.32 <LOD NA 153.73 
81-LO (80cm) 35131.16 1.33 1088.57 1.32 30.45 1.58 88.47 3.02 <LOD NA 151.73 

¡,,. ... 
B1-LE {Q-Scm} 32486.73 0.29 956.40 1.42 34.16 

·, · 
1.94 60.92 2.42 <LOO NA 153.72 

Bl -LE (25cm) 32662l61 0.87 1106.56 0.93: 31.84 1.31 70.49 2.26 <LOO NA ' '166.66 -., ""' a3sJ(:i;:s1 Bld,,& ( SOém) 1:15 941.75 0.99 27.70 .0.21 64.04 0.42 <LOO NA 144.73 
Bl~L.E (80Ón) ,33900.84 0.62 975.55 1.55 31.06 1.10 68.10 ·1.13 <LOD NA 151.06 
B1-RB (0-5 cm} 42879.99 0.56 1395.62 0.10 32.69 0.28 86.76 0.43 <LOO NA 188.58 
81-RB (25 cm) 27817.42 0.22 870.95 1.60 24.13 1.23 50.64 0.48 <LOD NA 152.74 
81-RB (SO cm) 31753.44 1.02 1011.58 1.40 27.27 1.18 63.21 1.94 <LOD NA 147.85 
81-RB (100 cm) 31787.63 1.07 970.56 0.94 24.60 1.75 64.49 2.50 <LOD NA 131.11 
81-RB (150 cm) 30375.05 0.21 934.90 0.43 24.72 0.57 59.75 2.25 <LOO NA 139.47 

Ciudad Universitaria. Del~gación Coyoacán, CP 04510 México O.Fe, México 
Tel. (55) 56 22 42 81 F.xt. J 29 email: fi:u.r.<:.l1@gc1~logi-ªs una11\1.11~ fmrch@hounªil.f.,On! 
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0.83 

1.36 

1.33 

2.02 

1.69 

2.57 

1.54 

1.27 

0.41 
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Geoquímica Ambiental 

.. 1
1
/'.' • ,, >/;; .. RSD RSD Ro'SD 

mg/kg 1,RSDso/6' mg/kg RSD %.!f'mg/kg % .rog/kg % mgjlfg % 

81-RB (200 cm ) 29822. 79 1.60 21.95 1.89 281.46 1.74 4.79 1.89 46.70 1.12 240.69 1.47 
81-RB (250 cm ) 21829.63 0.82 12.27 1.15 252.46 0.91 4.28 1.15 41.88 1.37 330.28 1.82 
81-RB (300 cm) 22406.13 1.55 21.94 0.25 285.20 1.71 5.34 0.25 58.58 0.91 41.18 1.16 
B1-RB (350 cm) 20693.07 1.08 13.13 0.99 238.03 1.09 3.42 0.99 50.07 1.38 16.95 4.89 
Bl>::!\C (ó-s"cl'h) 29129.46 0.26 21.59 4.56 324.97 0.29 5.17 4.56 57.89 Q,68 101.80 0.91 
s1 ... RC(2s cmJ. 23331.11 2.39 17.26 0.81 274.65 2.58 4.79 0.81 50.17 0.70 164.67' 1.05 ~.. ' • 

EIH~J; (50 cm) 28085.51. 1.97 17.91 3.98 317.98 2.09 4.91 3.98 48.77 1.80 102.73 3.03 
81-RD (0-5 cm) 16861.36 0.99 21.24 1.35 228.98 1.01 4.34 1.35 62.37 2.36 72.42 4.09 
81-RD (25 cm) 22717.37 1.13 17.78 1.32 264.41 1.30 4.60 1.32 46.39 1.23 90.10 1.75 
B1-RD (SO cm) 32981.92 2.28 18.27 0.58 358.92 2.40 4.84 0.58 38.53 2.34 90.72 2.81 
lá~-lt~.10.s qm) 3.9.S94.88 o.s4 19.39 2.58 349.84 0.65 5.11 2.58 43.96 1.94 88:70 2,85 
s1-RE (is:.~m> 391s6.21 o.59. 19.12 2.35 381.67 0.65'. 4.73 2.35 35.16 0.86 66.67 1.24 
B:lt,R,EilSO cm) 40538.89 1.63 22.17 1.15 400.33 l. 71 5.08 1.15 39.47 1.65 84.84 2.1.6 
B2-A(O-Scm) 20095.01 2.04 21.36 2.68 223.69 2.21 5.23 2.68 33.33 1.66 208.50 2.12 
B2-A(25cm) 15423.05 3.64 26.05 3.41 168.56 4.03 4.13 3.41 22.66 1.43 156.01 1.89 
B2-A(40-50cm) 18059.96 1.47 49.81 1.55 249.59 1.51 5.68 1.55 34.68 1.45 177.49 1.46 
B2-A(50-100cm} 16409.90 1.09 35.20 1.36 199.31 1.11 5.65 1.36 34.45 2.87 193.80 2.76 
B2-A(1S0cm} 52065.93 1.34 13.36 0.86 505.72 1.45 5.58 0.86 29.98 1.53 135.13 1.28 
B2-A(200cm) 40489.50 1.15 14.22 0.99 434.73 1.21 5.21 0.99 30.48 1.10 98.24 0.80 
B2-A(250cm) 30123.82 1.49 14.99 1.60 381.28 1.66 4.49 1.60 27.29 o. 77 65.82 0.13 
B2-A(270cm) 37656.49 O. 73 14.51 0.88 472.89 0.79 5.03 0.88 30.11 1.13 79.54 0.52 
s2-Ls(cF!2mi !I[ 1802s.1s 2.01 20.96 1.87 207.94

4 

2.12 4.05 1.87 27.21 1.87 147.70 1.35 

s-2~Csfíscml l8615.ü4 1.39 23.48 2.57 219.22 1.56 4.621 2.57 30.72 1 .38 138.40 0,99 
82-LB(SPraim) ., 22.55.2::96 , . 1.30 21.03 1.44 2S6'.85 1.50 5.19 1.44 38.44 0.92 137.38; · 0.98 

19.61 1.02 197.77 1.61 4.39 1.02 33.15 0.93 9.1.49 1.26 
82-LB(1$.~t.(l}) , .. 26342:41 0.49 17.94 1.70 261.67 0.54 5..09 1.70 39.10 2..39, 82.28 2.30 

-·a1 · ,,,. ) , 1·229s1.84 o.86 82-.L , .2PQ~m. 16.71 5.54 258.67 ,, 0.91 5.95 5.54 52.55 1.20: 107.94 1.35 
82-LC(O-Scm) 58377.13 1.30 21.49 5.52 490.47 1.38 5.42 5.52 32.46 1.69 146.49 1.71 
B2-LC(25cm) 60451.51 1.31 16.98 2.54 579.49 1.47 5.28 2.54 31.29 0.91 104.72 0.96 
B2-LC(50cm) 53630.37 1.22 18.43 1.34 489.58 1.28 4.88 1.34 33.54 0.73 82.81 1.00 
82-LC(lOOcm) 46281.81 1.31 12.70 1.44 490.70 1.39 5.17 1.44 35.23 2.74 71.55 3.27 
B2-LC(150cm) 30285.82 1.81 11.79 2.83 355.42 1.86 4.60 2.83 34.44 1.11 35.71 1.21 

Ciudad Cniversi1aria, Dt:legación Coyoacán. CP 045 l O México D.F., México 
Tel. (55) 56 22 42 83 Exc. 129 emaiJ; fmrch(i,;gct,\ol!ia.unam mx fmrch(a),hotmail.com 



IDClmpo 

Bl-RB (200 cm) 

Bl-RB (250 cm) 

B1-RB (300 cm) 

81-RB (350 cm) 

Bl-RC {0-5 cm) 

B1-RC {25 cm) 

B1-RC (50 cm) 

81-RD (0-5 cm) 

81-RD (25 cm) 

Bl-RD (SO cm) 

B1-RE (0-5 cm) 

B1-RE (25 cm) 

B1-RE (50 cm) 

82-A(0-5cm) 

B2-A(25cm) 

B2-A(40-50cm) 

82-A(SO-lOOcm) 

82-A(lSOcm) 

B2-A(200cm) 

B2-A(250cm} 

B2-A(270cm) 

82-LB(O-Scm) 

B2-LB(25cm} 

82-LB(SOcm} 

B2-LB{100cm)i 
·' 

B2~LB{150cm) 

B2-LB{200cm) 

B2-LC(O-Scm) 

B2-LC(25cm) 

82-LC(SOcm) 

B2-LC(100cm} 

82-LC(150cm) 

Fe 

mg/kg 
33078.72 

29474.15 

35714.50 

27606.62 

36652.99 

34832.91 

32833.72 

31737.90 

31200.28 

32453.43 

33912.57 

32321.56 

33820.85 

29887.72 

26306.35 

37779.55 

34940.32 

33109.53 

33383.10 

29046.33 

32180.90 

27859.64 

30504.96 

33305.71 

29633.13 

32104.30 

41205.51 

34177.89 

33976.69 

33961.75 

32462.26 

31047.27 

laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Mn Ni Pb 
RSD RSD RSD 

RSD% mg/kg % mg/kg % mg/kg % 

1.27 1111.55 o.so 30.10 0.57 77.77 2.01 

0.78 931.74 1.61 29.31 0.93 49.23 1.90 

1.08 1131.81 1.98 30.85 2.07 67.12 1.91 

1.10 716.09 1.57 23.39 1.89 36.75 2.56 

1.26 1129.34 1.88 30.59 1.83 80.93 1.27 
o.so 1034.14 1.34 30.62 0.97 70.17 1.54 
0.56 1100.11 0.76 41.19 0.31 74.27 0.16 
0.80 944.49 0.54 64.69 0.47 69.23 1.10 

1.19 995.97 0.53 37.17 1.60 66.44 1.29 

0.87 1207.44 0.73 34.64 0.73 73.42 1.66 

0.66 1212.72 0.77 38.71 1.19 71.84 2.76 

1.22 1238.78 0.56 36.44 0.44 72.75 0.92 

0.85 1346.86 1.15 37.SO 0.73 89.00 1.52 

1.06 881.33 1.72 24.70 0.94 57.03 1.38 

1.11 538.81 0.86 19.03 1.69 47.85 2.75 

0.48 S04.69 0.96 25.58 2.04 70.04 1.06 

0.28 457.07 1.69 23.88 0.45 49.49 2.50 

1.39 1571.62 1.43 43.22 0.58 SS.36 0.33 

0.37 1233.46 2.48 36.02 0.17 59.88 1.42 

0.63 1009.07 2.29 33.17 0.43 45.43 1.45 

0.53 1281.91 1.32 35.90 0.76 50.84 1.90 

0.68 827.03 1.85 22.82 1.77 56.33 1.46 
0.87 882.12 2.61 24.15 0.87 59.98 0.35 

0.62 874.27 0.22 26.44 1.17 58.62 1.38 

0.28 936.40 1.15 24.85 1.70 72.75 0.56 

1.01 880.75 1.54 25.32 1.20 47.71 0.70 

0.57 1045.82 O.SS 28.90 0.54 74.16 0.97 

0.63 1590.94 1.29 37.72 1.08 92.36 0.48 

0.80 1480.55 1.34 36.65 1.02 82.09 0.94 

0.70 1232.91 1.04 36.25 0.97 56.81 1.36 

0.48 1269.10 2.05 39.54 0.44 46.93 1.25 

0.49 770.22 0.42 30.22 0.51 27.55 1.06 

Sb 

mg/kg RS0% 

<LOD NA 

<LOD NA 

<LOO NA 

<LOO NA 

<LOO NA 

<LOD NA 
<LOO NA 
<LOO NA 

<LOD NA 

<LOD NA 

3.75 5.89 

<LOD NA 
<LOD NA 
<LOO NA 

<LOO NA 

<LOD NA 

<LOD NA 

<LOD NA 

<LOD NA 

<LOO NA 

<LOO NA 
<LOO NA 
<LOD NA 
<LOD NA 
<LOO NA 
<LOD NA 
<LOO NA 

<LOO NA 

<LOO NA 

<LOO NA 

<LOD NA 

<LOO NA 

Ciudaé Uni\'crsitaria. Dclt:g,ación Coyoacán. CP 04SIO Méxirn D.F .. \,1e~ico 
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Zn 

mg/kg RS0% 
180.56 1.36 

143.68 1.78 

270.99 2.23 

107.79 2.49 

167.12 0.58 

148.19 0.91 

160.50 2.54 

140.56 2.90 

152.33 1.27 

174.07 2.41 

194.52 2.37 

186.81 1.22 

196.68 1.72 

157.88 1.89 

128.94 1.74 

149.26 1.38 

131.19 2.72 

221.98 1.68 

175.77 0.89 

139.27 0.70 

154.37 0.60 

133.25 1.78 

147.92 1.02 

159.69 1.13 

122.59 0.75 

139.47 2.77 

150.80 1.32 

244.68 1.85 

212.91 0.73 

181.11 0.82 

153.55 2.97 

101.09 0.71 



ID campo · 

B2-RB(O-ScmJ 

B2-RB(2Scm) 

B2-RB{50cm) 

82-RB( 100cm) 

82-RB(lSOcm) 

B2-RB(200cm) 

B2-RB(250cm) 

B2-RC(O-Scm) 

B2-RC(2Scm) 

82-RC(SOcm) 

82-RC(lOOcm) 

B3-A (0-Scm) 

B3-A (25cm) 

83-A (50cm) 

83-A {100cm) 

83-A (200cm) 

B3-A (300cm) 

83-LB (0-Scm) 

B3-LB (5-25cm) 

83-LB (25-SOcm) 

83-LB (50-lOOcm} 

83-LB (100-lSOcm) 

83-LB (150-200cm) 

83-LB (200-250cm) 

B3-LB (250-300cm} 

B3-LB (>300cm) 

B3-LC {0-Scm) 

83-LC {25cm) 

83-LC (50cm) 

83-LD (0-5cm) 

B3-LD (25cm) 

83-LD (50cm) 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

"', Al As .'.Ba Cd Cr 
RSD RSD 

mg/~g RSD% mg/kg RSD% mg/kg RS0% mg/kg % mg/kg % 
18110.36 1.10 21.40 2.15 239.33 1.11 5.57 2.15 47.74 2.14 

16821.04 1.35 20.95 0.65 203.63 1.42 4.55 0.65 26.56 1.24 
20693.05 1.41 9.09 5.25 298.08 1.49 5.49 5.25 60.90 1.55 
31522.34 0.34 7.70 0.99 392.87 0.41 4.63 0.99 30.89 0.51 

39926.56 1.15 17.70 2.22 456.21 1.21 4.94 2.22 29.50 0.61 
32720.53 1.72 19.64 1.78 417.18 1.89 4.67 1.78 30.37 1.49 
35357.25 1.64 14.28 0.07 487.98 1.79 4.47 0.07 26.11 1.07 
24158.23 0.72 21.33 2.51 251.38 0.76 5.63 2.51 50.81 1.06 
23318.01 0.92 19.65 1.65 247.14 1.08 5.51 1.65 48.24 1.37 
21293.48 4.11 18.95 1.66 256.19 4.48 6.40 1.66 63.67 2.41 
25763.45 0.59 18.42 1.64 281.93 0.61 5.43 1.64 42.39 3.25 
17740.76 1.16 16.69 2.93 227.02 1.31 5.06 2.93 23.24 0.79 
23241.20 2.82 11.04 4.27 265.84 2.98 5.82 4.27 21.42 1.24 

19674.93 0.88 19.23 5.66 227.37 0.78 4.89 5.66 28.94 2.50 
17464.33 1.04 17.45 3.96 216.40 1.16 5.42 3.96 30.61 2.21 

18011.81 3.06 14.74 1.52 221.09 3.21 4.46 1.52 20.32 0.89 

29486.69 2.35 15.09 5.27 309.53 2.43 4.88 5.27 21.79 2.50 
12879.14 1.37 9.11 1.63 170.13 1.43 3.83 1.63 13.63 2.53 

11665.32 0.76 7.58 1.61 148.89 0.72 3.28 1.61 9.99 1.77 

10818.51 0.39 10.09 2.77 148.80 0.47 3.13 2.77 11.23 2.36 

11366.49 0.77 6.13 1.08 144.62 0.79 3.63 1.08 10.40 3.67 

11176.83 2.32 11.50 1.18 145.17 2.38 3.21 1.18 11.62 2.43 

8780.05 1.23 8.16 3.88 100.92 1.34 2.48 3.88 9.15 2.06 

12109.97 0.28 7.38 2.83 157.80 0.28 3.24 2.83 10.16 1.95 

14057.95 2.69 8.13 1.13 179.50 2.78 3.65 1.13 12.92 1.80 
18041.63 1.91 7.86 1.25 207.74 2.06 4.43 1.25 15.38 3.19 

17623.36 1.08 10.71 2.15 262.69 1.16 5.44 2.15 16.38 0.70 
22159.40 2.28 25.06 4.04 335.68 2.53 6.53 4.04 39.43 1.54 

21014.95 0.73 14.40 1.66 278.77 0.80 6.12 1.66 28.30 2.39 

19694.28 2.54 16.57 0.89 292.23 2.51 5.97 0.89 26.84 4.05 

18449.10 2.32 13.64 1.67 266.34 2.52 6.26 1.67 31.01 3.48 
16153.84 2.45 9.03 2.36 239.83 2.50 6.02 2.36 38.89 1.38 

Ciudad Univcrsítal'ia. Oc legación Cuyua(;án. CP 045: O México ü .F., \.1éxi,o 
Tel. (55) 56 22 42 83 Ext. 129 cmail: fnm::ll(~;g.:11lc~gia.un,1111 .111x limch.@l1<1tmafl.co1D_ 

• Cu 

RSD 
mg/kg % 

138.28 1.91 

153.31 1.44 

44.82 1.10 

55.88 0.90 

85.96 0.28 

71.13 2.00 

63.74 2.09 
258.27 0.83 

294.29 1.01 

275.49 2.32 

189.39 3.55 

123.42 0.18 

79.67 1.31 

132.12 1.29 

133.61 1.50 

108.04 0.98 

69.91 1.64 

41.23 1.95 

29.28 1.34 

56.61 1.99 

20.39 1.38 

71.38 0.84 

50.58 2.53 

35.78 0.42 

36.41 1.14 

41.07 3.60 

19.64 1.02 

98.02 1.67 

292.62 0.58 

70.85 4.18 

47.29 3.79 

29.51 1.27 



i"'::1, 
ID.~~ 

B2-RB(O·S~tn) 

B2~RB(isim) ., 

B2-8'1Í(~Qc;m) 
B2- RB(1Óábm) 

=~zs. ' ,,'' 

B2-~B(l50ém) 

B2~.1Ül(200cm) 
's:2-RB(250cm) 
82-RC(O-Scm) 

82-RC{25cm) 

82-RC(SOcm) 

82-RC(lOOcm) 

aa~~ao~stm) _ --
;133.:A (?~cril) 
B3-~ (SOfoi) 
:§"'',;¡, B df, (100cm) 

" . 
B3-A (20Qcm) 

-· '" "" B3~A (3~0CJTI) 

B3-LB (0-Scm) 

B3-LB (5-25cm) 

B3-LB (25-50cm) 

83-LB (S0-100cm) 

83-LB {100-150cm) 

B3-LB (150-200cm) 

83-LB (200-250cm) 

83-LB (250-300cm) 

83-LB (>300cm) 

B3rLC ,o~scm) 
)i;;, ~ • • 

83-: LC (2.5.tm) 

B3ite:{~Ótrll t:: 
83-LD (0-5cm) 

83-LD (25cm) 

83-LD (50cm) 

,, 
Fe 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Mn Ni Pb 
fRSD" • RSD a,sij' "*' RSD 

Sb 
~ ma % mgikg;;, :¡ % mg/kg¡ 1 ,rig/kg ~ mg/kg RSD %· 

35306.28 0.59 937.54 0.67 27;g4 1.76 69.91 0.66 <LOO NA 
28886 .. io 

~ 

0.31 900.35 0.88 24.56 1.41 57.45 1.25 <LOO NA 
37945.44 0;69 860.03 1.04 33.07 1.26 43.47 2.50 <LOO NA 
3-0t:19~§& 0.94 961.46 Q.34 33;9s 1.42 31.90 0.65 3.85 5.29 

~ 

32026.89 0.37 1343.12 1.26 38.16 O.SS 60.85 0.42 <LOO NA 
.;s 31149.48 0.31 1013.44 0.57 34.44 1.88 50.99 2.00 <LOO NA 

28333.04 0.57 1069.23 0.92 35,60 1.24 47.02 0.12 <LOD NA 
37763.70 0.83 943.38 0.58 29.25 0.22 65.58 1.92 <LOO NA 
37888.46 0.48 952.41 1.03 29.91 0.85 59.23 0.93 <LOD NA 
42781.83 0.90 1069.29 2.33 31.49 0.75 66.70 1.04 4.02 9.49 
34787.46 0.62 968.33 1.17 27.63 1.07 62.48 0.75 <LOD NA 

·. 32Í22.42 0.84 795.02 1.34 21.74 o.os 48.92 1.49 <LOO NA 
36642.81 0.33 760.34 0.74 20.02 1.47 33.20 4.70 <LOO' NA 
31001.08 0.84 818.94 0.80 23.60 0.63 51.23 0.64 <LOO NA" 

~ 34803;61 L16 877.57 1.09 25.19 1.04 53.48 1.78 <LOD NA 
2745'3,;6.6 0.72 708.29 1.03 21.91 0.37 41.84 1.01 <LOO NA 
298Ss;4-2 0.54 831.72 0.68 22:86 1.12 35.45 0.75 <LOD NA 
23558.43 0.37 537.17 0.63 13.90 1.06 24.98 1.87 <LOO NA 
21056.59 0.43 436.44 0.32 12.51 2.08 20.19 4.02 <LOD NA 
19261.42 0.59 492.42 0.78 13.45 1.42 23.15 2.16 <LOD NA 
23005.56 1.33 427.64 0.26 12.32 0.38 16.91 0.58 <LOD NA 
20023.26 1.31 491.25 2.25 14.73 1.92 24.20 1.29 <LOO NA 
16254.75 1.00 361.26 1.06 11.78 1.08 17.34 1.41 <LOD NA 
20246.59 0.81 474.82 1.31 12.89 0.92 17.80 S.67 <LOO NA 
22522.69 0.70 571.42 1.76 14.79 2.06 23.11 1.83 <LOO NA 
26286.69 0.40 645.84 1.20 16.67 0.20 24.03 1.74 <LOD NA 
30279.67 0.93 691.68 1.93 16.32 O.SS 35.32 3.11 <LOO NA 
35860.27 LOS 995.26 0.90 28.56 1:14 79.60 0.59 <LOO NA 
37271.19 1.24 903.87 2.35 21.49 o.so 76.94 1.90 <LOO NA 
32391.52 0.46 916.86 0.60 24.60 1.26 46.62 0.73 <LOD NA 
34386.31 1.20 884.83 0.46 26.20 0.67 47.00 1.31 <LOD NA 
35550.26 0.70 856.90 0.15 26.86 1.94 47.90 2.59 <LOD NA 

Ciudad Universitaria, Delegación Coyoacán. CP 0451 O México D.F., México 
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Zn J 
~-

mg/kg ~RS0% 

149.20 2.00 

138.77 1.66 
~ 

114.85 1.39 
120.49 0.69 i 

171.36 0.53 
152.54 1.72 

139.99 2.2.6 
152.74 0.68 

148.28 0.98 

159.32 2.65 

146.41 3.63 

132.75 0.07 

124:99 1.35 

137.42 1.74 

143.43 1.27 
" 121.88 1.17 

128.52 1.85 

76.58 1.85 

68.75 1.44 

78.75 1.88 

66.52 1.84 

83.51 0.78 

64.30 2.32 

72.52 0.63 

80.20 1.42 

97.07 3.30 

103".29 0.84 
167.69 1.53 

142.00 2.57 

143.47 4.03 

136.18 3.30 

125.58 0.51 



ID-Campo 
.' ,, - ;.-f• 

B3-LE (Q7Sr.;m) 

B3·LE (25cm} 

B~~Lf (50cm} 

83-RB (0-5cm) 

83-RB (25cm) 

83-RB (50cm) 

B3-RB {100cm) 

83-RB (200cm) 

83-RB (300cm) 

83-RC (0-Scm) 

B3-RC (25cm) 

B3-RC (50cm) 

83-RO {O-Scm) 

83-RD (25cm) 

B3-RD (50cm} 

B3-RE (0-Scm) 

B.3-RE (25cm) 

83-RE (50cm} 

B4-A(0-5cm) 

B4-A(2Scm} 

B4-A(50cm) 

B4-A(5S-65cm) 

B4-A(100cm) 

84-A(lSOcmJ 

B4-A{190cm) 

B4-LB(0-5cm) 

84-LB(20-7Dcm) 

B4-LB(70-1.40cm) 

B4-LB(l40-190cm) 
B4-LB(l.90-240cm} 

B4-lB(240-260cm) 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Al As Ba Cd Cr 
RSD RSD 

mg/kg RSD% mg/kg RSD% mg/kg RSD% mg/kg % mg/kg % 
18142.69 1.19 16.52 2.22 536.05 1.39 4.63 2.22 16.65 0.87 
17210.32 2.07 19.85 2.38 468.87 2.17 4.93 2.38 19.13 1.80 
18654.96 0.89 22.05 2.20 562.05 0.83 4.60 2.20 17.19 0.77 
13570.19 2.92 13.57 1.59 175.80 3.13 4.06 1.59 22.18 2.86 
15119.33 1.38 13.05 1.77 161.61 1.53 3.57 1.77 16.73 2.37 
13198.96 2.11 12.89 2.46 154.43 2.21 3.66 2.46 16.48 3.70 
12272.55 0.07 14.08 0.91 161.77 0.14 3.59 0.91 13.35 2.66 
13573.24 0.75 10.23 1.30 153.35 0.89 2.90 1.30 13.25 1.75 
14070.25 1.26 8.32 1.07 193.10 1.43 3.07 1.07 16.95 3.47 
20715.41 0.94 17.93 0.28 220.68 0.99 6.36 0.28 34.55 1.13 
17549.77 3.15 23.48 1.19 220.11 3.30 6.02 1.19 30.84 1.77 
16670.05 1.12 18.33 1.64 215.94 1.32 5.49 1.64 22.61 2.03 
24911.06 1.86 9.16 1.35 283.95 1.95 4.99 1.35 17.35 2.43 
41921.45 1.13 14.39 1.34 597.61 1.21 5.25 1.34 25.74 0.87 
31363.47 1.89 13.57 4.37 441.85 2.02 4.99 4.37 22.76 1.79 
18145.10 1.24 5.54 6.06 221.73 1.26 4.35 6.06 13.51 1.53 
25015.82 2.09 8.99 0.99 276.58 2.20 4.33 0.99 15.39 1.38 
21580.46 1.67 7.26 3.52 249.16 1.73 4.34 3.52 14.45 1.46 
20869.97 1.62 26.43 4.18 304.38 1.71 6.64 4.18 34.37 3.05 
12228.34 1.50 18.30 2.40 209.35 1.57 4.75 2.40 18.39 2.84 
10938.13 1.61 20.22 2.22 188.92 1.66 3.93 2.22 12.35 2.07 
21921.40 1.92 33.35 1.12 266.15 2.07 6.62 1.12 20.24 2.11 
14690.48 1.72 20.04 2.34 200.74 1.79 4.45 2.34 14.89 2.34 
13389.46 0.85 17.73 1.94 181.52 0.80 4.03 1.94 12.83 2.55 
16835.06 2.00 13.00 2.33 189.74 2.09 3.97 2.33 12.97 1.38 
15837.93 2.48 19.84 2.47 270.97 2.59 5.30 2.47 29.43 0.79 
18168.33 3.27 19.41 1.34 288.26 3.49 5.13 1.34 26.43 1.29 
20356.85 1.23 19.10 2.08 290.75 1.34 5.94 2.08 28.63 1.33 
13493.50 1.68 17.32 2.58 216.78 1.80 4.23 2.58 15.28 0.41 
23812.19 1.05 18.24 4.31 262.93 1.22 4.38 4.31 17.40 2.00 
27285.04 1.90 18.83 2.88 265.32 1.95 4.95 2.88 21.53 1.57 
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Cu 
RSD 

mg/kg % 

21.83 1.99 

15.79 1.63 

10.30 4.83 

133.49 3.38 

126.56 1.40 

124.65 2.74 

115.04 2.26 

88.61 0.78 

27.82 3.68 

163.02 1.29 

144.35 1.79 

143.86 2.50 
186.27 3.10 

213.39 1.36 

178.09 4.50 

22.21 1.04 

25.87 1.69 

24.04 1.36 

85.71 2.43 

89.83 2.85 

89.45 2.22 

289.51 2.65 

103.28 2.22 

83.58 2.16 

42.76 1.67 

102.48 1.29 

89.50 1.39 

143.72 0.32 

42.59 0.78 
79.64 1.40 

108.21 0.43 
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.Mn:: ,, Ni 

1
,RSD ~SD ,¡¡¡i: . RSD · 

mgfkg · % mg/kg . . .% •· ll'lg/kg % 

~,·& 
1'83-LE (0-5cm) 22944;00 0.46 747.45 1.82 17.25 1.86 26.83 1.32 

B3:'.'.l[{25cm) 215?2.24 0.26 732.18 1.04 16.08 1.01 23.85 1.48 

B3-LE (50cm) i:ÍZ8S.35 0.85 855.64 0.68 15.50: 1.23 23.53 3.68 

83-RB (0-5cm) 23287.74 0.88 634.55 1.08 19.19 0.60 40.53 1.21 

83-RB (25cm) 20041.28 1.35 530.17 2.09 16.36 1.35 29. 78 3.08 

83-RB (50cm) 21683.59 0.93 524.96 2.29 17.43 0.78 27.20 0.95 

83-RB (100cm} 20963.49 O.SO 594.03 1.22 16.69 0.44 34.70 1.74 

83-RB (200cm) 17978.92 0.37 521.02 1.17 16.58 1.64 27.56 3.63 

83-RB (300cm) 19441.75 1.05 579.07 1.49 20.08 2.53 25.86 3.40 
1'83-R.CJ 0-5cm~ 32331.99 0.48 813.85 1.22 24.39 0.76 49. 74 1.28 

B'S-RC (25c.m) 31942.46 0.74' 895.76 1.99 24.37 3.46 55.93 2.04 

B3~RC(50tm) 29479.00 0.80 820.53 0.61 24. 73 0.98 43.04 0.23 

83-RD (O-Scm} 33045.41 1.11 748.29 1.87 16.97 0.83 28.66 1.68 

B3-RD (25cm) 32063.81 1.69 1280.14 0.49 30.90 0.31 54.75 0.31 

83-RD (50cm) 31484.57 0.72 928.95 1.22 24.29 1.01 37.56 1.69 

B3-RE (0-5cm"'J t :S781:Í(l;" 0.25' 533.81 0.76 13.37 2.08 17.68 1.61 

(!rBE'tisi;.m) 26s85.s2 o.46 614.30 o.n 1s.09 1.93 19.46; 1.3s 
83.~fü:. (S.Pc.rn.) 27683.64 0.36 574.05 o. 74 14.23 2.01 18.S 7 1.48 

84-A(O-Scm) 35122.49 0.43 932.84 2.35 23.17 1.61 71.23 0.73 

B4-A(25cm} 26930.31 3.21 768.01 3.41 19.42 1.77 39.22 0.78 

B4-A(50cm} 21639.42 0.53 690.00 0.93 17.62 1.24 45.08 1.07 

84-A(SS-65cm) 32227.26 O.SO 944.38 0.94 24.80 0.68 51.61 1.72 

84-A(lOOcm) 25974.31 1.00 748.40 2.48 20.24 0.25 42.90 2.81 

84-A(lSOcm) 23502.03 0.84 619.89 1.67 17.98 0.43 32.47 2.46 

B4-A(190cm) 24188.63 0.89 646.18 0.98 18.93 0.35 33.08 1.89 

,a4"LfüO·Si::m), 29558.50 0.67 859.47 1.73 25.62 3.82 47.87 4.40 

IÍ4::tB(26~1bcm) ?2á;~¡1.so' 0.47 855.26 1.98 25.01 1.9.9 57.86 1.28 

~it::st1C,:::i40cm), . r ,33032:92 0.52 876.45 1.19 , 25.66 0.10; 52.10 1.35 

~4:-lB.(140 ... 190cm) 24407.7,7 0.51 822.56 0.83 18.85 1.19 34.24 4.86 

B4.::1:B(:f9D~240cm.) 2~.11a:41: 0.81 1083.54 0.53 24.43 1.48 44.49 2.11 

84~LB(240-260cm) ~ J S084.23.,. 1.41 \ 945.88 0.78 26.63 0.90 53.06 1.0.8: 

Sb 

mg¡~ 
<LOD 

<LOD 

<LOD 

<LOO 

<LOD 

<LOD 

<LOD 

<LOD 

<LOD 

<LOO 

<LOO 

<LOO 

<LOD 

<LOO 

<LOD 

<LOD 

<LOO 

<LOO 

<LOD 

<LOD 

<LOD 

<LOD 

<LOO 

<LOD 

<LOO 

<LOD 

<LOO 

<LOO 

<LOD 

<LOD 

<LOD 

Ciudad Universi1aria. D~legación Coyoacán, CP 0451 O México D.r ., México 

Zn 
¡ RSD 

% 

NA 

mg/kg ·Rscf;·• 
109.69 t.25 

NA 106.88 1.17 

NA 104.. 78 1.14 

NA 115.36 3.36 

NA 101.09 1.55 

NA 108.22 2.75 

NA 99.26 2.33 

NA 81.79 0.91 

NA 81.12 3.48 

NA 170.59 L03 

NA 152.24 1.71 

NA 152.49 ' 2.18 

NA 119.20 2.37 

NA 182.80 1.20 

NA 143.42 1.95 

NA 85.27 1.43 

NA 90.11 1.68 

NA 87.69 1.55 

NA 136.27 2.30 

NA 113.04 3.15 

NA 120.83 2.35 

NA 201.46 2.17 

NA 119.30 1.85 

NA 105.01 2.23 

NA 107.49 1.63 

NA 133.141 0.96 

NA 142.15 1.51 

NA 142.87 0.51 

NA 99.88 0.80 

NA 139.42 · 1.57, 

NA 146.42 0.29 
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[»1, Al . ., .. ,As ·41 "'" Ba ·c:d Cr 
.... 

.·;~;==,;i.m~ 

'RS6~1 
RSD RSD it,t~f ~-;;· 

1.RSD% mg/kg;; ~$$.·~ q;ig/kg ¡;, % ... ·.,_~···-· "mgflcg~ mg/kg mg/kg % 
B4-LC(0-5cm) 13993.70 1.84 18.06 2.70 244.34 1.98 4.40 2.70 19.97 1.17 
B4-LC(2Scm) 14607.75 1.06 20.19 1.40 251.57 1.15 4.80 1.40 24.42 3.28 
84-LC(SOcm) 24970.03 0.49 16.23 1.62 332.23 0.52 5.51 1.62 42.27 1.64 

B4-LC(100cm) 21021.35 O.SS 18.77 1.71 293.60 0.51 5.47 1.71 26.21 2.63 
B~·LD(0-5c;m) .. 96,62.76 1.52 23.23 ' 0.32 216.80 1.66 4.44 0.32 17.00 4.88 j 
a~-to12sé"lrí) 17984:91 2.44 15.69 1.49 259.97 2.51 5.31 1.49 24.71 1.38 .. 
84-LD(S.Qc;m) 29930.73 1.15 18.84 2.41 347.26 1.16 5.39 2.41 20.63 1.58 
84-LE(O-Scm} 34927.26 0.43 15.33 1.64 S94.77 0.42 6.67 1.64 29.92 0.54 
84-LE(25cm) 48760.26 0.88 29.12 4.65 777.90 0.97 6.06 4.65 28.22 1.12 
B4-LE(50cm) 36931.27 1.02 19.90 4.23 753.67 1.15 5.43 4.23 20.33 3.83 
64-RB(O-Scn;i,} Z0517..,18 1.74 25.32 1.45 297.37 1.74 5.84 1.45 21.82 1.69¡ ·~· B4-RB(2Scm}• 

a 

2-9526.30 1.85 20.96 8.59 270.29 1.96 6.80 3.46 24.42 0.84 

84-RB(SQ~m) ~- 22260.18 0.10 18.65 1.89 272.99 0.18 5.51 1.89 27.99 0.78 

84-RB(lÍOtm) 
.. 

21008.57 1.40 16.80 2.29 254.42 1.44 4:82 2.29 18.88 0.97 
.·= 

B4-R8(150c,m) 2434.6,1.3 1.28 19.65 2.24 247.89 1.39 5.06 2.24 19.68 2.48 

84-RC(O-Scm) 24133.42 0.72 18.39 0.66 341.46 0.81 5.37 0.66 24.45 2.06 
B4-RC(2Scm) 26232.08 2.88 17.38 1.60 319.92 3.01 6.77 1.60 40.79 1.32 
84-RC(SOcm) 19382.23 0.80 18.97 2.54 283.66 0.90 5.53 2.54 29.21 1.68 
84-RC(lOOcm} 18100.15 1.70 15.42 1.19 225.64 1.79 4.62 1.19 18.00 1.89 
B4:RD(0-'5cm) 

... ,, 
.35460;97 1.82 18.19 2.44 414.95 1;93 5.56 2.44 28.52 2.05 

84-ijQ.(ZScm) 31188.26 1.75 12.93 2.44 362.19 1.84 5.64 2.44 26.92 2.27 
84-RD(SOcm) 28644.16 0.98 13.45 1.86 352.07 0.91 6.53 1.86 2428 2.06 

84-RE(O-Scm) 37619.92 1.65 15.57 2.95 591.10 1.68 6.82 2.9S 31.79 1.61 
B4-RE(2Scm) 36441.38 2.36 20.23 0.43 573.80 2.45 6.13 0.43 28.98 2.10 
B4-RE(S0cm) 38997.01 1.99 18.28 1.84 587.10 2.10 6.79 1.84 35.04 1.08 
85-A(b-Scm) \'iM.?iS:;:il~' 1

~ 0.59 19.38 1.18 297,76 o:64 3.87 1.18 42.87 O.ST 
kBS-A(l'Ocm) 209,27.86" 1.43 16.40 2.42 274.02 1.61 3.50 2.42 21.89 2.17 _, 
B5-A(25cm) 16945.20 0.77 19.42 2.79 243.76 0.80 3S9 2.79 19.38 1.12 
85-A(SOcm) 17433.28 1.12 16.48 1.84 240.05 1.24; 3.01 1.84 20.50 1.05 

ª' ,, 
BS:AflOOcrn ),, 

I# . 
149&S.ij7 1.12 15.30 0.65 216.79 1.24 3.46 0.65 18.01 1.15 

"ss.:A(l SÓcn,} ~ %' M•16479.60 0.54 16.97 2.33 226.29 0.60 3.60 2.33 20.39 1.33: 

BS-A(200cm) ~ 58S2,,8'1 " 2.50 10.65 2.41 209.22 
.. , 

2:59 3.69 2.41 19.22 3;02: 

B5-A(>30Ócm) 27210;62 1.78 16.94 4.73 394.57 1.88 3.58 4.73 18.85 2.28 

Ciudad Universitaria, üclcgación Coyoacán, CP 04510 M¿xi<.:o D.F., México 
Tel. (55) 56 22 42 83 Ext. 129 email: fmrd1(((;ucología.unam.mx linrch({i¡hotmail.com 

cusw·· 
· .. 'RSD 

mg/kg ,%.ü:t 

75.95 0.65 

68.32 2.42 

136.09 1.67 

151.20 1.33 

77.06 4.23 

86.40 1.28 
:57.60 1.68 

98.42 0.80 

47.06 0.69 

31.02 5.93 

102:70 1.27 

110'.01 3.79 

112.24 1.05 

121,54 1.19 

95.60 1.92 •.•· 

110.67 1.12 

107.70 1.03 

129.16 2.42 

76.62 1.60 

91.38 1.98 

65.94 2.02 

57.98 3.91 

99.89 1.76 

49.64 3.44 

56.18 3.19 

101.49 0.45 

95:15 2.49 
· e-

120.89 0.42 

83.89 0.70 

75:30, 0.54 
79.81 , 1.25 

66,66' 1.41 

43.97 2.04 



ID:C..mpo 

84-LC(O-Scm) 

B4-LC(2Scm} 

84-LC(SOcm) 

B4-LC(100cm} 

B4-LD(O·Scm) 

B4-LD(25cm) 

B4-LD(50cm) 

B4-LE(0-5cm) 

B4-LE(25cm} 

B4-LE(50cm) 

B4-RB(O-Scm} 

B4.:.RB{2Scm) 

B4-RB(50cm} 

B4·RB(100cm) 

B4-RB(150cm} 

B4-RC(0-5cm) 

B4-RC(25cm) 

B4-RC(50cm) 

B4-RC(l00cm) 

84-RD(O-Scm) 

B4"R0(25cm) 

B4·RD(50cm) 

B4-RE(O-Scm) 

B4-RE(25cm} 

84-RE(SOcm) 

BS·A(O-Scm) 

as~A[iocm) 
B5-A(25cm) 

BS-A(SOcm) 

B5-A(100cm) 

B5-A(l50cm) 

B5-A(200cm) 

B5-A(>300cm) 

--;¡¡ 

Fe 
~ 

mg/kg 

24737.05 

27313.05 

30534.14 

30708.18 

25135.50 

30113.27 

28524.00 

32779.79 

33941. 73 

29223.50 

31707.70 

31584.89 
30980.05 

26523.12 

29493.31 

29073.92 

39605.01 

30596.68 

25928.95 

30753.81 

31522.46 
'" 29519.70 

34570.70 

32083.75 

36687.40 

33426.12 

30725:36 

29860.06 

27052.87 

29766.95 

31234.84 

31433.73 

30751.45 
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Mn Ni Pb 
RSD RSD RSD 

RSD% mg/kg % mg/kg % mg/kg % 

0.77 686.65 2.59 19.02 1.69 39.00 3.27 
0.57 822.22 0.70 21.67 1.76 61.09 0.20 
0.62 843.60 1.22 43.71 0.78 50.98 0.87 

0.97 850.75 1.73 24.27 1.00 52.73 1.03 

2.43 941.15 2.59 18.14 0.80 51.36 1.67 
0.22 837.89 1.49 23.86 1.29 42.23 1.43 

0.71 833.19 2.21 21.88 0.57 35.25 2.10 
0.69 842.50 0.73 22.15 0.85 36.23 1.27 
0.72 711.97 0.58 25.57 2.83 21.41 1.86 

0.84 796.88 O.SS 25.97 2.22 19.52 5.90 
0.37 815.09 0.87 21.43 2.06 41.00 3.04 

1.35 802.52 4.38 21.73 0.58 46.28 1.79 
0.57 830.12 1.21 23.64 0.88 54.57 1.62 
0.96 587.70 0.45 20.06 0.73 39.12 1.52 

0.45 680.29 0.94 20.35 0.71 41.73 0.52 

0.20 902.87 1.86 23.21 1.66 56.77 1.16 

0.67 843.48 1.53 25.69 1.24 51.95 1.46 

0.35 773.03 1.30 21.58 1.09 45.43 1.28 

0.97 681.98 0.40 19.94 0.21 34.89 2.58 
1.21 918.84 0.88 25.96 0.34 50.53 0.67 

0.51 835.31 1.42 25.68 0.70 45.19 1.35 

0.81 773.48 1.43 24.19 1.58 35.36 2.57 

1.11 1083.17 0.66 24.70 1.10 35.76 1.84 

0.90 957.30 1.15 25.79 1.15 26.91 3.31 
0.73 972.48 1.48 26.99 0.56 27.61 2.16 

0.78 863.83 0.27 31.68 0.83 39.62 1.63 

0.68 793.30 1.70 22.57 1.76 35.01 3.31 

0.26 732.47 0.39 21.64 0.86 30.88 O.SS 

1.16 760.85 2.90 22.07 0.49 33.62 1.43 
0.86 681.68 1.41 20.31 1.34 27.14 1.12 

0.94 700.91 0.76 20.73 1.61 32.19 2.86 

0.40 637.65 1.31 19.65 0.36 23.17 4.59 

Sb 

mg/kg RSD% 

<LOO NA 
<LOO NA 
<LOO NA 
<LOO NA 
<LOO NA 
3.83 8.35 

<LOO NA 
<LOO NA 
<LOD NA 
<LOO NA 
<LOO NA 
<LOO NA 

<LOD NA 
<LOO NA 
<LOD NA 
<LOO NA 
<LOO NA 
<LOO NA 

<LOD NA 
<LOO NA 
<LOD NA 
<LOD NA 
<LOO NA 
<LOO NA 
<LOO NA 
<LOD NA 
<LOD NA 
<LOO NA 

<LOO NA 
<LOO NA 
<LOO NA 
<LOO NA 

2.12 449.81 0.85 22.67 1.80 21.33 6.35 <LOO NA 

Ciudad l;nivcrsitaria, Delegación Coyoacán, CP 0451 O México D.F .. :Vléxrco 
Ttl. (55) 56 22 4~ 8.~ Fxt , 129 c11rail: f1H'',li'.<_l,~,:C'lngi,1.u1:a111.111., fmrch(it:hotmail .. f01ll 

Zo 

mg/kg RS0% 

119.13 0.45 

123.08 2.73 

134.58 1.57 

132.03 1.31 

110.46 4.51 

127.95 1.58 

116.89 0.47 

155.81 0.69 

122.74 7.07 

107.45 3.56 

128.61 1.14 

139.54 1.15 
129.83 1.12 

116.20 1.32 

123.01 2.64 

151.38 1.25 

140.95 0.95 

120.35 2.11 

109.20 1.90 

140.86 2.00 

127.84 2.23 

130.62 1.30 

180.68 0.46 

146.33 2.22 

158.76 1.52 

129.98 0.59 

122:s1 2.12 

125.11 0.58 

113.69 0.74 

101.85 0.83 

105.58 1.40 

102.62 1.96 

102.72 2.44 



' 10::~i 
BS-LB (O-lOcm) 

BS-LB (10cm) 

BS-LB (25cm ) 

85-LB (50cm) 

85-LB (100cm) 

BS-LB (150cm ) 

BS-LB (200cm) 

B5-LB (300cm) 

BS-LB (350cm) 
' BS-LC (5cm) 

BS-LC (25em), 
'"' 85-L~ ,socm) 

8-5-LD (5cm) 

BS-LD (25cm) 

BS-iQ!(S'&m) 
BS-RB(0-5 cm) 

B5-RB{2Scm) 

BS-RB(SOcm) 

85-RB(lOOcm) 

BS-RB(200cm) 

85-RB(300cm) 

B5-RC(0-5em) " 

BS·RG(25cm) 
"( r SS-RCi: SOem; 

B5-RD{O·Scm) 

BS-RD(25cm) 

B5-RD(50cm) 

B5-fW'(~5crnJ 

BS:~RQ.'(25CfTI) 
B5-RD'(Só'cmi 

86-A(O-Scm) 

.B6-LB 
86-RB 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental il 
F:~r, Al As:·- .,;¡,¡;(":,!('ª~ Cd cc, ·,cr Cu 
'11 $i 'ASO RSD 

mg/ kg RSt;li~ mg/k11 RSli>~: m.gfkg;¡ 1~ 'sD% mg/kg % mg/kg % mg/kg 
17664.10 1.36 15.79 1.36 243.60 1.49 5.89 1.36 30.66 1.01 86.82 
18466.25 0.65 16.09 1.37 252.58 0.74 7.14 1.37 42.67 0.80 131.16 
17966.89 1.32 12.86 2.97 226.69 1.39 5.52 26.49 23.63 62.38 55.16 
15371.32 1.55 11.90 1.57 202.05 1.56 6.85 1.06 38.12 2.30 87.83 
16993.45 2.72 9.99 1.99 248.63 2.87 5.60 1.35 26.32 1.55 62.08 
16093.83 1.55 10.20 2.15 209.91 1.78 6.15 4.58 27.51 0.34 57.90 
15316.81 1.54 8.12 2.68 211.82 1.67 6.03 2.40 28.09 0.48 62.35 
21778.08 1.18 11.99 1.77 250.64 1.33 5.50 0.61 25.81 0.49 55.30 
14634.89 1.65 11.78 1.15 185.59 1.83 4.58 2.47 18.19 2.81 49.92 

'i 7Q26.26 1.64 13.04 1.95 268:75 1.78 . 5.94 0.41 28.72 3.07 88.53 
23325.06: 2.62 14.83 1.54 300.141 2.86 5.84 0.6Z 23.30 L60 135.58 
~ 910.04 2.81 15.05 1.59 308.90 2.93 5.58 2.73 26.73 2.301 130.20 
13678.17 1.16 12.17 1.59 212.59. 1.26 9.71 2.93 70.59 0.47 74.12 
16033;81 1.31 11.89 0.98 248.19 1AO 5.68 1.56 27.47 1.56 63.73 
24115.07 0.44 13.66 0.66 509.72 0.48 ·-

5.61 1.32 26.34 L11 94.48 
14253.26 1.23 16.60 2.89 220.34 1.44 5.54 1.35 18.94 0.71 60.82 
25123.99 0.15 51.57 2.57 322.63 0.14 7.64 3.07 28.40 1.61 833.20 
15017.52 1.64 14.86 l.75 213.42 1.74 5.01 2.29 15.58 0.72 89.07 
12204.14 2.59 13.69 2.42 202.03 2.86 4.77 0.83 13.28 1.82 73.66 
29345.19 1.58 21.78 2.92 486.61 1.65 5.56 1.37 20.80 0.65 56.04 
32724.83 1.49 24.54 2.66 647.98 1.55 5.61 0.89 21.27 1.25 56.57 
24729.62 2.81 18.56 4.22 395.74 i.9S 6.03 1.80 25.85 2.20 91.85., 

28386.27 2.46 19.81 3.79 412.66 2:62 5.91 1.44 24.54 2.25 58;88 

17940.3.3 2.13 10.38 2.16 273.68 2.31 5.46 2.17 22.15 4.12 27.44 
19945.19 3.62 16.33 3.56 322.22 3.83 5.82 2.17 26.65 0.42 79.90 
21315.06 0.85 12.94 0.85 313.15 0.91 5.97 2.43 26.75 1.77 96.74 
22731.74 1.39 17.25 0.94 350.00 1.47 6.41 0.79 27.23 1.92 115.43 
11604.48 . o:ss 15.65 1.98 238.01 1,02 6.71 0.66 41:89 1.08 

.. 
53.42 

15849.18 1.24 16.77 3.73 243.31 1.16 G:oo 1.93 29.10 1.85 75.53 

18918.28 1.64 17:40 0.77 329.57 1.80 5.73 1.39 22.66 '4.19 137.96 
18691.83 2.95 7.88 4.91 366.28 3.13 3.21 3.21 23.78 1.24 <LOD 
23202.46 0.27 8.96 2.61 293.67 0.32 3.94 2.87 19.98 1.63 17.29 
14628.76 0.79 9.53 0.18 238.51 0.83 2.55 2.87 14.11 0.89 <LOD 

Ciudad Univ~rsitaria. Delegación Coyoacán. CP 04510 :vléxico U.r., México 
Te l. (55) 56 22 42 8'.1 Ext. 129 email: fn1rch@,gcologia.unam.mx fmrch@hotmail.com 

RSD 
%<' S 

2.19 

3.66 

56.31 

1.70 

0.94 

0.77 

0.76 

0.46 

1.21 

1.36 

1.76 

1.59 

0.62 

0.80 

0.80 

O.SS 

0.61 

2.15 

2.59 

1.23 

1.54 

1.85: 

1.97 

6.16 

0.39 

1.63 

1.49 

1.06 

2.33 

3.71 

NA 
3.00 

NA 
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• ,~ i ~l. Pb ·"'s6 
ID .'";I '""" " RSQ l:tJ~ llSD ,.,. 

¡¡ RSD 
mg/kg ~ RS0% mg/kg ~ ¡ 1,mg/kg % mgll{g' % mg/kg RS0% 

85-LB (0-lDcm) 35108.85 0.64 752.82 3.16 19.97 1.33 40.85 1.86 <LOD NA 
BS-L8 (10cm) 40089.52 1.27 915.26 1.54 24.97 0.71 55.14 1.11 <LOD NA 
85-LB (25cm) 35862.91 1.56 596.49 60.50 18.51 24.09 36.48 9.06 <LOD NA 
B5-LB (50cm) 40494.65 0.76 791.65 0.84 23.13 1.25 43.53 1.50 <LOD NA 
85-LB (100cm} 33065.51 2.92 747.14 1.55 20.49 0.78 29.87 2.23 2.23 2.77 
B5-LB {150cm) 35623.75 0.86 573.27 1.94 20.42 2.47 28.81 2.54 <LOD NA 
BS-LB (200cm) 34207.00 0.83 463.88 0.82 20.90 1.76 32.25 1.59 <LOD NA 
B5-LB (300cm) 32172.97 0.61 619.91 0.61 20.80 O.SS 35.11 1.16 <LOD NA 
B5-LB (350cm) 26651.32 0.53 628.87 1.50 17.32 0.96 29.59 3.33 <LOO NA 
ss~LC{5i;m) 33364.59 0.98 743.29 2.23 22.69 1.04 40.48 2.95 <LOD NA 
8.S::.l.C fasé:m} . 32103.45 0.54 796.63 0.83 21.86 0.04 39.21 2.86 .;LOO NA 
BS~LC (S.Qt:ml 31127.39 1.37 874.15 0.57 23.68 0.56 44.44 2.30 <LOO NA 

¡,, ·= 
8S- LD (Sém) 1<54443.76 1.46 827.85 1.21 28.95 0.59 51.39: 1.73 <LOD NA 

•., 

85-LD (25cm) "131988.06 0.48 677.74 1.56 20.45 1.39 34.48 1.39 <LOD NA 
. ~, 

BS;,lD {SOcm} 28l~(?,2.& 0.61 1325.76 1.50 23.16 2.64 35.85 1.56 <LOO NA 
BS-RB(0-5 cm) 29443.24 0.17 719.18 0.82 17.49 0.80 33.89 2.53 <LOD NA 
B5-RB(25cm} 37802.96 0.90 505 .14 0.54 27.08 0.94 59.22 1.20 <LOO NA 
B5-RB(SOcm) 27259.59 1.11 686.83 2.19 17.39 0.75 28.98 2.42 <LOO NA 
B5-RB(100cm) 26494.93 0.76 730.65 2.12 17.30 1.33 27.88 1.82 <LOD NA 
B5-RB(200cm) 30077.13 0.46 1287.21 2.14 26.15 3.16 38.33 2.29 <LOO NA 
B5-RB{ 300cm} 28595.95 0.23 1919.19 2.86 25.12 0.41 36.35 0.48 <LOD NA 
B5-RC:(Ó~5cnif. .3.ll37.61 0.35 1089.92 0.96 27.04 1.54 57.48 1.46 <LOO NA 
BS · RC( 2 Scn:i) 3.l:068.05 0.69 1122.63 0.68 30.11 1,59 52.77 0.30 <LOD NA ............ 
85-RC(SOem) 3022Q . .S7 0.38 787.00 ~ 0.48 .22.11 1.28 29.87 3.15 <LOD NA 
85-RO(O-Scm) 30394.14 1.01 797.69 2.04 21.75 1.48 44.28 1.18 <LOD NA 
B5-RD(25cm} 31961.93 0.43 840.38 2.58 23.41 1.18 46.41 2.83 <LOD NA 
BS-RD(SOcm} 32848.34 0.34 1016.04 0.89 27.58 0.90 59.64 0.91 <LOO NA 
B.5,RD.{0-Scml, 37126.29 0.54 795.98 2.54. 23.87 1.20 46.76,. 2.30 <LOO NA .. . 
B5-8D'.(2Scrri' 31753.50 1.00 819.56 1.45 22.94 1.20 48.38 0.59 <LOO NA 
85-RD'(SOcm) ~ ,aos..w.6.s 0.72 944.26 0,50 24.31 0.99 51.15 0.90 <LOD NA 
B6-A(0-5cm) 23060.21 0.25 587.30 0.99 23.25 0.79 19.21 1.29 <LOO NA 
B6-LB 26882.27 0,60 607.32 . 0.6.6 22.55 0.15 20.71 5.61 <LOD NA 
B6-RB 19977.05 0.89 517.47 1.28 18.48 0.89 15.00 1.64 <LOD NA 

Ciudad Universitaria, Delt:gación Coyoacán, CP 04510 México D.f., Yléxico 
Tel. (55) 56 22 42 83 Ext. 129 emai 1: rrnrd1_g~cnlogia.unam.mx finrch(a!hotmail.com 

>Z.f{" ! " ni,~;:; 1 
ff;SO% 

122.55 2.02 

135.93 1.51 

79.56 0.97 

114.82 1.90 

102.34 0.89 

99.24 0.56 

105.57 0.21 

97.53 0.32 

86.47 1.75 

123.85 1.49 

122.00 2.04 

126.44 1.65 

133.67 0.37 

102.57 1.05 

129.11 1.04 

118.23 0.60 

283.97 1.52 

129.54 1.68 

125.09 6.83 

136.66 1.04 

138.67 1.66 

207.30 2.04 

150.55 1.56 

110.10 4.49 
130.86 0.47 

142.66 1.58 

149.71 1.63 

122.36 0.88 

137.47 2.51 

153.44 3.27 

67.54 0.56 

85.50 1.57 

63.49 2.83 
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~ ! Al 
lt As :~ti a~ Cd,: Cr 

ID Cañl '.!j t ... 
RSD RSD 

., ti:"· mg/kg 1. RSD% mg/kg RSD. % ITlg/kg JtS0% mg/kg % mg/l(g % 
86-RC(Q;~;qn.( , ,26704.04 1.63 7.55 1.26 458.86 1.69 4.15 0.81 27.32 0.64 
B~ RC(S.30cm) ' 3.74 J,S,17,54.17 1.31 13.51 234.13 1.43 4.45 1.63 22.53 0.98 
B6~~C,(3Ó~60cm) .•. · ;35973.86 1.42 - 13.63 1.89 476.83 

c. 

1.46 4.37 1.48 32.53 1.34 
s6~RC( 60,;ªo:c.rn). . 23957.24 ,O;Q3 13.59 1,15, 382.92 0.12 5.19 4.42 39.83 2.71 
B6-Ré'(s'tr..11ó cm) 20084.43 1.03 13.28 0.25 295.82 1.01 3.91 3.05 72.72 1.02 
B6-LC(O-Scm) 27095.92 1.39 11.57 0.99 431.62 1.53 4.44 1.29 32.03 1.71 
B6-LC(S-30cm) 25680.11 0.48 9.33 4.56 400.35 0.47 3.92 2.10 27.36 1.08 
B6-LC(30-60cm) 19763.92 2.16 13.86 0.81 325.68 2.37 3.68 3.19 20.28 1.10 
B6-L((60-85cm) 23385.85 0.79 9.73 3.98 329.24 0.93 4.42 1.75 27.75 2.85 
B6-LC{85-100cm) 18797.47 0.83 13.45 1.35 255.68 0.86 4.50 2.26 21.87 1.07 
B1~A° {O-Scm) 21656.89 1.60 13.06 1.32 3.28.43 1.72 3.40 4.66 20.02 1.70 
B7-L'á (O-Scrn) 17791.65 0.47 12.58 0.58 224.23 0.51 3.37 4.09 20 .. 30 1.64 
87-LC {0-5cm) 20085.49 2.41 12.22 2.58 306.80 2.47 3.99 1.01 58.53 2.62 
87-LC (25cm) 25235.87 1.21 11.10 2.35 376.91 1.30 5.01 0.99 39.82 2.41 
B7·LC (50cm) 18495.21 0.37 10.06 1.15 297.90 0.36 5.74 0.60 47.90 0.29 
B7·LC (100cm) 37785.17 1.04 18.85 2.68 469.93 1.14 5.50 0.98 46.09 1.55 
87-lD co.=s ~m)· ¡,;- 48923;28 0.49 10.58 3.41 334.41 0.57 6.85 2.83 70.32 0.80 
a7-LD (30cm), 75911.78 1,24 17.00 1.55 317.38 1.24 5.73 6.02 36.02 3.24 
87-RB (0-Scm) 19657.80 0.88 14.45 1.36 293.95 0.99 3.80 1.43 20.99 1.50 
s1:'Rc (O-Sc¡m) 41 h34266.32 1.15 9.12 0.86 327.42 

' 
1.17 4.39 2.35 27.54 0.61 

B7-,R~Jt~Ún) . '40220.1¡, 1.88 8.27 0.99 317.81 2.01 5.00 0.89 31.59 3.59 
B7~RC.·{~Ociri) , 43924.54 0.76 7.25 1.60 335.78 0.80 5.36 2.47 36.95 0.67 
88-A (0-5cm) 16780.22 2.21 19.73 0.88 303.52 2.32 4.10 3.74 16.40 2.31 
B8-LB {O~S.:;m} " 22094.66 0.90 12.98 1.87 406.69 1.73 3.94 3.07 15.30 1.68 
88-LC {O-Scm) 21773.67 1.65 9.32 2.57 326.12 1.71 5.28 4.25 46.91 1.00 
88-LC (5-2Scm) 22860.45 1.76 5.02 1.44 333.19 1.89 5.71 4.93 51.12 2.22 
B8-LC (25-SOcm) 21596.91 1.07 5.19 1.02 312.59 1.11 6.51 4.82 62.28 0.94 
88-LC (50-75cm) 21746.10 2.05 8.65 1.70 319.70 2.15 4.44 2.29 32.80 1.26 
88-LC (+75cm) 29234.96 1.47 9.37 5.54 371.49 1.54 4.19 1.20 23.57 1.98 
88-RB (O-Scm) 19.690.30: 1.11 10.64 5.52 298.18 1.24 5.52 0.98 43.07 1.61 
B8-RC (0-5cm) 20129.60 1.41 10.38 2.54 305.87 1.44 5.91 2.23 40.39 1.44 
B8-RC (5-25cm} 21474.25 0.94 10.01 1.34 619.48 0.97 6.53 0.54 44.76 1.62 
B8-RC (25-SOcm) 22895.54 0.43 6.87 1.44 399.95 0.42 7.03 1.12 50.73 1.35 
B8-RC (+50cm} 32692.02 1.99 36.09 2.83 214.54 2.11 6.70 4.25 10.25 4.63 

.,.. 
~ -, . 

Ciudad Universi1aria. n~Jegación Coyoacán. CP 0451 O México D.F.. México 
Tel. (55) 56 22 42 83 Ext. 129 cmail: fmr~h11.gcnlol!ia .unam mx fmrch(it),hotmail.com 

Cu. 
RSf> 1 

mgikg ffe%• 

1.57 20.15 

33..52 2.07 

13.33 3.58 

12.26 7.14 

<LOD NA 
12.66 5.63 

22.26 1.60 

9.81 3.13 

12.63 6.26 

9.73 5.28 

46.56 0.48 
~ 

48.16 i 1.71 
46.86 2.92 

66.07 2.10 

61.02 0.66 

108.19 1.10 

45.24 0.82 

44.50 3.80 

50.07 1.39 

53.21 0.54 

35.50 3.66 

43.82 1.38, 

36.80 1.67 

36.15 1.46 

13.00 1.88 

14.03 6.83 

16.96 2.35 

4.82 8.67 

0.93 41.19 

39.20 2.43 

37.62 0.69 

38.73 1.37 

26.01 1.28 

37.88 2.19 



Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

-'11 

··~· ~ ª" 
Mn 'N' .Pb -- --· -· I' ,,. 

1Dtampo .e 
F , ,. RSD" RSD ~SO m 

,, , RSD% mt/~g 1~ % mg/kg % mg,/l(f % 
BJ5 .. RC(O-Scm) 28873.48 1.45 690.99 1.27 24.77 0.69 19.70 0.46 
B6~Rt(~3Qcm) 

.e 

31399.26 0.45 '598.31 o.so 21.12 1.16 39.82 1.52 
B6sR~($P-60cm) ¡ 3ó.3.24.33 0.69 79.4.64 1.40 27.75 1.11 24.13 0.91 
B6;RC(6Ó-80cm) la925.44 0.61 599.95 o;s1 27.17 1.72 21.68 1.17 

"'' ·" 
B6-RC(80-110cm) 1129&34.45 0.34 646.88 2.24 43.58 ' 0.34 20.48 2.68 
B6-LC(0-5cm) 31836.35 1.75 769.37 0.39 24.74, 1.11 25.61 3.30 

B6-LC(5-30cm) 27884.03 0.52 707.05 1.31 26.14- 0.69 30.38 1.82 
B6-LC(30-60cm) 27413.24 0.70 617.84 1.79 22.51 1.35 67.15 0.68 
86-LC{ 60-85cm) 31511.06 1.00 669.09 1.17 24.80 0.72 26.36 2.84 
B6-LC(85-100cm) 33082.19 0.64 605.88 0.62 21.79 0.58 24.58 1.35 

"'· 107,A(O,Scm) 27249.01 O.SO 534.28 0.56 30,31 0.42 15.42 1.57 
,B7~t.i:3 (0-Scm) 27496.18 1.12 475.72 0.8.2 29.09 o.so 13.71 5.90 
B7-LC (O-Scm) 31889.13 0.34 531.28 1.23 47.72 1.08 20.86 1.15 
87-LC (25cm) 34331.11 0.22 593.59 1.24 34.75 1.67 23.11 4.93 

B7-LC {50cm) 40416.79 0.59 568.87 0.58 34.71 1.05 22.78 3.52 
87-LC (100cm) 37880.54 0.24 916.38 2.16 51.00 1.16 30.29 3.14 
Bl-LD {O,Scrj,f "' ~ .... 520 -5.2,0 0:11 837.89 0.89 50.63 0.70 16.32 6.42 

.~ ...... 
B7.::i.PJ~O.~m) 

~·~ 
45736.87 0.99 792.83 0.96 49.67 0.96 13.36 7.15 

87-RB {0·5cm) 28338.07 o.os 551.59 0.87 31.21 0.74 14.20 6.96 
B 7 • RC ( O,:.SciTI} 31365.17 0.49 816.12 1.42 36.33 1.39 17.64 5.19 
~"" -"'(2 B'i-RC Sea,) '35943.59 0.07 833.01 1.37 46.55 0.57 12.15 8.56 

B?~~C. (SQc.m) '38484.40 0.13 8.97.76 1.57 51.52 0.67 13.08 7.62 

B8-A (0-Scm) 24099.37 0.86 441.37 1.26 26.43 1.24 10.14 1.43 

~s.ª~~l?.IQ:;~~mJ 
b ~ 

23653.52 0.49 438.0S 1.15 25.63 0.84 8.60 5.56 
B8-LC (0-5cm) 38877.29 0.43 634.10 0.94 33.42. 1.28 19.37 7.19 

B8-LC (5-25cm) 41460.24 0.31 605.08 0.43 33.96 0.82 18.30 7.84, 

B8-LC (25-50cm) 47024.25 0.32 537.12 1.23 37.73 0.53 22.09 1.92 
88-LC (S0-7Scrn) 32404.44 0.23 454.17 1.48 31.37 1.81. 14.62 3.96 

88-LC (+75cm) 31123.21 0.46 559.87 1.89 23.50 0.42 14.85 3.38 
ea~Rl3 lO-:Scm)"-" , 3l.~.37 .. :2.~( 1.45 500.60 0:68 39.28 1.08. 14.50 2.98 

B8-RC {0-Scm) 33793.25 1.56 518.79 1.63 30.55 1.10 19.76 2.95 
B8-RC (5-25cm) 36414.70 0.31 553.77 1.08 32.38 0.33 45.05 0.81 

B8-RC (25-50cm) 38942.74 0.09 977.73 1.19 32.50 0.92 28.94 2.98 

B8-RC (+50cm) 38814.61 0.94 3153.48 2.33 16.25 1.37 10.36 4.03 
..... =~ ~, ... : 

sb' 

mg/ kg :RSD% 

<LOO NA 
<LOD NA 
<LOD NA 
<LOO NA 
<LOO NA 
<LOD NA 
<LOD NA 
<LOD NA 
<LOO NA 
<LOD NA 
<LOD NA 

., .... 
<LOD NA 
<LOD NA 
<LOO NA 
<LOD NA 
<LOD NA 
<LOO NA 
<LOD NA 
<LOD NA. 
<LOD NA 
<LOO NA 
<LOD NA 

<LOD NA 

<LOD NA 
<LOO NA 
<LOO NA 
<LOO NA 
<LOO NA 
<LOD NA 
<LOD NA" 
<LOD NA 
<LOO NA 
<LOO NA 
<LOO NA 

Ciudad Universitaria, Delegación Coyoacán. CP 045 l O México D.F .. Mt:xi1:o 
Tel. (55) 56 22 42 83 Ext. 129 email: f1~1r..:h@~t,:1_,)l1gia .lJ.!wrn..mx. fmrfh@~_otmail.com 

Zn, 
-~ 

·;.·• 

.: . .=,:: 

mg/kg : RSO .. $.!: 
87.94 0.69 

99.62 1.19 

100.09 0.81 

105.53 2.27 

78.00 1.49 

95.84 2.08 

91.40 0.85 

83.88 0.97 

89.66 2.81 

99.43 1.47 

85;01 0.83 

83.36 . 1.63 
94.55 2.30 

106.58 2.00 

108.07 0.25 

139.73 1.54 

117.40 1.05 

104.02 3.56 

88.78 1.64 

113.86 0.72 

96.46 2.82 

109.33 0.76 

74.71 1.34 

75.31 1.20 

98.58 0.88 

105.81 2.18 

106.08 0.42 

77.72 1.67 

84.58 1.44 

89,85 1.95 

93.62 1.25 

100.67 1.54, 

99.37 2.12 

107.72 2.05 
,,,.,;;.i,, .. _._ 



CONTROL DE CALIDAD 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

En el caso de los análisis determinados por ICP-OES la concentración de cada elemento fue determinada por 
triplicado, el valor reportado es el promedio de las tres determinaciones reportando también la desviación 
estándar relativa (RSD) de las mediciones. 

Para determinar la exactitud se utilizaron estándares de control analítico de concentraciones conocidas (5 y 50 
ppm) los cuales fueron analizados como muestra para determinar su concentración por medio de curvas de 
calibración preparadas, indicando un buen desempeño del método de análisis. 

% exactitud Al As ea Cd Cr Cu Fe Mn Ni Pb Sb Zn 

50ppm 103.92 100.18 104.66 97.99 100.09 103.57 101.56 100.29 98.71 101.64 101.04 98.08 
5 ppm 105.72 109.72 109.11 111.79 105.09 

Sin mas por al momento quedo a sus ordenes. 

Analistas: 

103.23 105.52 107.18 104.28 106.00 109.03 

Responsable tecnico: 

QFB. Fabiola Vega García M en C Luis a.:inez Jardines 

Ciudad t.:niversítaría. Delegación Coyoacán, Cf' 04510 México D.F., México 
Tel. (55) S6 22 42 83 Ext. 129 ernail: Lmrch@gc9logia.unam.mx fmrch(w,holrnail.coru 

108.36 
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Datos del solicitante: 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

INFORME DE RESULTADOS ICP-OES 

SONORA 

Dr. Francisco Martín Romero correo electrónico: fmrch@geologia.unam.mx, fmrch@hotmail.com 

Dirección: Instituto de Gelogia, UNAM. Teléfono: 56224386 ext 129 

Información de las muestras: 

Fecha de recepción de muestras: 13 de julio del 2015 

Se analizaron 222 muestras de suelos del Molinito. 

Las muestras se recibieron en bolsas de plástico de 25X10 cm. 

Información de los análisis 

En las 222 muestras se determinaron elementos traza por Espectrometría de Emisión Óptica con Plasma 

Inductivamente Acoplado (ICP-OES) en un equipo Pekín Elmer serie 8300. 

Las muestras fueron digeridas por el método EPA 3051, los resultados se reportan en mg/kg. 

Modo de inyección: Ca mara ciclónica. 

Límites de detección : 

Los limites considerados son para modo de inyección cámara ciclónica y están reportados en mg/1. 

LDmg/L 
Al As Ba Cd Cr Cu Fe Mn Ni Pb Sb 

0.08 0.07 0.01 0.02 0.003 0.122 0.01 0.007 0.01 0.03 0.1 

Lista de muestras: 

Zn 
0.007 

coordenadas 
ID Campo 

coordenadas 
ID Campo 

coordenadas 
ID Campo 

X y X y X y 

Sl-A (0-Scm) 579052 3354518 Sl-RB'(2Scm) 579036 3354531 S2-LB (25cm) 573772 3340394 

Sl-LB (0-Scm) 579053 3354516 S1-RB'(50cm) 579036 3354531 S2-LC (0-5cm) 573770 3340395 

S1-LC (5cm) 579057 3354515 Sl-RC (0-Scm) 579065 3354603 S2-LC (25cm) 573770 3340395 
S1-LC (25cm) 579057 3354515 S1-RC (25cm) 579065 3354603 S2-LC (50cm) 573770 3340395 
51-LD(Scm) 579080 3354497 S1-RC roca 579065 3355603 52-LC roca 573770 3340395 
S1-LD(25cm) 579080 3354497 Sl-RD (0-5cm) 579043 3354612 S2-LD (0-Scm) 573645 3340377 

S1-LD (50cm) 579080 3354497 51-RE (0-5cm) 579030 3354644 S2-LD roca 573645 3340377 

Sl-RB (0-Scm) 579048 3354521 52-A (O-Scm) 573791 3340390 52-LE(O-Scm) 573743 3340447 
Sl-RB'(O-Scm) 579036 3354531 S2-LB (0-Scm) 573772 3340394 S2-LE roca 573743 3340447 

Ciudad Universitaria, Delegación Coyoacán, CP 0451 O México D.F., México 
Tel. (55) 56 22 42 83 Ext. 129 cmail: tinrch(<l,gcologia.unam.mx fmrch(a),hotmail.com 



ID Campo 

S2-RB (O-Scm) 

S2-RC (O-Scm) 

S2-RC (25crrt). 
S2-RC {50cm} 
52-RD (0-Scm) 

S2-RD (25cm) 

S2-RD (50cm) 

S2-RE (D-5cm} 
S2-RE (25cm) 
S2-RE (50cm} 
53-A (0-5cm} 

S3-LB (0-5cm) 
S3-LB (25cm) 

S3-LC (0-Scm) 

S3-LC (25cm) 

S3-LC (50cm) 

S3-LC> (0-Scm) 
S3~LD (25cm) 

S3-LD (50cm) 
S3-LE (O-Scm) 

S3-LE (25cm) 

S3-LE (50cm) 

S.3~8EI (O:~i::m) 

S3-RB (25cm) 

S3-RC (0-Scm) 

S3-RC (25cm) 

S3-RC (50cm) 

53-RD (0-5cm) , 

53-RD (25cm) 

S3-RD (50cm) 
S4-LB(0-5cm) 

S4-LB(2Scm) 

S4-LB(40cm) 

S4-LC(0~5cm) 

S4-LC(25cm) 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

coordenadas 
ID Campe, coordenadas 

X= , y X y ID Campo 
' 

573814 3340383 S4-LC(50cm) 579850 3287988 S6-LC(O-Scm) 
573387 3340376 S4-LD(O-Scm) 579738 3288158 S6-LC(25crn) 
573387 3340376 S4-LD(2Scm) 579738 3288158 S6-LC(SOcrn) 

573387 3340376 S4-LD(50cm) 579738 3288158 S6-LC(70cm) 
573852 3340354 S4~RB(0-5cm) 579888 3288161 S6-LD(0-5cm) 

573852 3340354 S4-RB(30cm) 579888 3288161 S6-LD(25cm) 

573852 3340354 S4-RC(0-5cm) 580090 3288241 S6-LD(50cm) 

573913 3340335 S4-RC(2Scm) 580090 3288241 S6-LE(O-Scm) 

573913 3340335 S4-RC(50cm) 580090 3288241 56-LE(Roca) 

573913 3340335 S4-RD(0-5cm) 580277 3288292 S6-RB(0-5cm) 

575540 3324301 S4-RD(2Scm) 580277 3288292 S6-RB(25cm) 

575528 3324320 S4-RD(50cm) 580277 3288292 S6-RB(50cm) 

575528 3324320 S5-RC(O-Scm} 584650 3266888 S6-RB(80cm) 

575468 3324300 SS-A (0-Scm) 584637 3266909 S6-RC(O-Scm) 
575468 3324300 SS-LB (0-Scm) 584611 3266912 S6-RC(25cm) 

575468 3324300 SS-LB (25cm) 584611 3266912 S6-RC(50cm) 

575309 3324207 SS-LC (O-Scm) 584563 3266947 S6-RC(100cm) 

575309 3324207 SS-LC (25cm) 584563 3266947 S6-RD(0-5cm) 

575309 3324207 SS-LC (50cm) 584563 3266947 S6-RD(2Scm) 

574330 3324346 SS-LO (0-5cm) 584571 3267008 S6-RD(50cm) 

574330 3324346 SS-LO (25cm) 584571 3267008 S7-A {0-Scm ) 

574330 3324346 SS-LD (50cm) 584571 3267008 S7-A (5-2Scm) 

575546 3324319 SS-LE (0-Scm) 584550 3267094 57-A (25-SOcm) 

575546 3324319 SS-LE (25cm) 584550 3267094 S7-A (50-lOOcm) 

575544 3324318 S5-LE{50cm) 584550 3267094 S7-A (100-lSOcm) 

575544 3324318 SS-LE roca 584550 3267094 S7-A (150-200cm} 

575544 3324318 SS-RB (0-Scm) 584644 3266902 S7·A (200-250cm) 

575548 3324324 S5-RB (25cm) 584644 3266902 S.7-A (250-290cm) 

575548 3324324 SS-RC roca 584650 3266888 S7-A (+290cm) 

575548 3324324 55-RD (0-5cm) 584590 3266876 S7-LB (0-5cm) 

579883 3288160 55-RD roca 584590 3266876 57-LB (5-25cm) 

579883 3288160 S6-LB(0-5cm) 572106 3260832 S7-LB (25-50cm) 

579883 3288160 S6-LB(25cm) 572106 3260832 S7-LB (S0-100cm) 

579850 3287988 S6-LB(50cm) 572106 3260832 S7-LB (100-lSOcm) 

579850 3287988 S6-LB(100cm) 572106 3260832 57-LB (150-200cm) 

Ciudad liniveri;itaria. Dt:legación Coyoacán. CP 045 JO \.kxico 0 .F .. México 
Tel. (55) 56 22 42 83 Ext. 129 email: fmrch(il,ilC~l~H!Ía.tma111 111~ fmrch(áihocmail.com 

coordenadas 
X ,y 

572111 3260849 
572111 3260849 
572111 3260849 
572111 3260849 
572116 3260872 

572116 3260872 

572116 3260872 

572113 3260879 
572113 3260879 
572101 3260812 

572101 3260812 

572101 3260812 

572101 3260812 

572089 3260788 
572089 326.0788 
572089 3260788 
572089 3260788 
572093 3260755 

572093 3260755 

572093 3260755 

557248 3255589 
557248 3255589 
557248 3255589 

557248 3255589 
557248 3255589 
557248 3255589 
557248 3255589 
557248 3255589 
557248 3255589 
557241 3255627 

557241 3255627 

557241 3255627 

557241 3255627 

557241 3255627 

557241 3255627 
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IDC8JT1PQ 

S7-LB (200-250cm} 

S7-LB (250-300cm) 

S7-LB (+300cm) 

S7-LC (O~Scm) 
S7-LC (5-25cm) 
57-LC (25-SOcm) 
S7-LC (50-lOOcm) 
S7-LC (100-lSOcm) 
57-lC (+15(km) 
S7-RB (O·Scm) 

S7-RB (5-25cm) 

S7-RB (2S-50cm) 

S7-RB (50-lOOcm) 

S7-RB (100-lSOcm) 

57-RB (150-200cm} 

57-RB (200-250cm) 

S7-RB (250-300cm) 

S7-RB (300-350cm) 

S7-RB (+350cm) 

S7-RC (O-Scm) 

S7·RC (S-25cm) 
S7-RC {25-50cm) 
S7-RC (50-lOOcm) 
S7-RC (100-150cm) 

S1-RC (+150cm} 

S8-A {0-Scm) 

58-LB(O-Scm} 
S8-L8(25cm) 
S8·LB(40cm) 
S8-LC(0-5cm) 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 
~ -

·-co_ordenadas 
ID Campó 

coordenadas 
ID Campo 

coordenadasJ 
X y X y X y 

557241 3255627 S8-LC(2Scm) 544504 3243667 59-LB (150-200cm) 535163 3236312 
557241 3255627 S8-LC(50cm) 544504 3243667 59-LB (200-250cm) 535163 3236312 
557241 3255627 S8-LC(100cm} 544504 3243667 S9-LB (2S0-300cm} 535163 3236312 
557238 3255640 S8-LC(150cm) 544504 3243667 S9-LC (0-Scm) 535161 3236322 
557238 3255640 S8-LD(0-5cm) 544479 3243742 S9-LC (5-25cm} 535161 3236322 
557238 3255640 S8-LD(25cm) 544479 3243742 59-LC (25-50cm) 535161 3236322 
557238 3255640 S8-LD(50cm} 544479 3243742 S9-LC (50- lOOcm} 535161 3236322 
557238 3255640 58-LD(lOOcm} 544479 3243742 S9-LC (100-150cm) 535161 3236322 
557238 3255640 58-LD(120cm} 544479 3243742 S9-LC {150-200cm) 535161 3236322 
557257 3255557 S8-RB (0-5cm} 544527 3243627 S9-LD (0-5cm) 535151 3236383 
557257 3255557 S8-RB (5-30cm) 544527 3243627 S9-LD (5-25cm) 535151 3236383 
557257 3255557 S8-RB (30-45cm) 544527 3243627 S9-LD (25-Sócm} 535151 3236383 
557257 3255557 S8-RB (45-70cm} 544527 3243627 59-LD (50-lOOcm) 535151 3236383 
557257 3255557 58-RC (D-Scm) 544531 3243614 S9-RB (0-5cm) 535174 3236228 
557257 3255557 S8-RC (5-25cm) 544531 3243614 59-RB (5-25cm} 535174 3236228 
557257 3255557 58-RC (25-50cm) 544531 3243614 S9-RB (25-50cm) 535174 3236228 
557257 3255557 S8-RC (50-lOOcm) 544531 3243614 S9-RB (50-lOOcm} 535174 3236228 

59-RB (100· 
557257 3255557 S8-RC (+100cm) 544531 3243614 150cm) 535174 3236228 

59-RB (150-
557257 3255557 S9-A {0-Scm) 535169 3236270 200cm} 535174 3236228 

S9-RB (200· 
557261 3255549 S9-A (5-25cm) 535169 3236270 260cm) 535174 3236228 
557261 3255549 S9-A (25-50cm) 535169 3236270 S9-RC {O-Scm) 535176 3236220 
557261 3255549 S9-A (50-lOOcm) 535169 3236270 S9-RC (5-25cm) 535176 3236220 
557261 3255549 S9-A (100-150cm) 535169 3236270 S9-RC (25-50cm} 535176 3236220 
557261 3255549 S9-A (150-200cm) 535169 3236270 59-RC (50-lOOcm) 535176 3236220 

S9·RC (100-
557261 3255549 S9-A {200-250cm) 535169 3236270 150cm) 535176 3236220 

S9-RC (150· 
544516 3243647 S9·LB (0-5cm) 535163 3236312 200cm) 535176 3236220 
544508 3243652 S9-LB (5-25cm) 535163 3236312 S9-RD (0-5cm) 535190 3236160 
544508 3243652 S9-LB (25-SOcm) 535163 3236312 S9-RD (S-25cm) 535190 3236160 
544508 3243652 59-LB (50-lOOcm} 535163 3236312 S9-RD {25-SOcm) 535190 3236160 
544504 3243667 S9-LB (100-150cm) 535163 3236312 59-RD (50-lOOcm) 535190 3236160 

Ciudad Univcr~itaria. l)clcgaciófl Coyc•acún, CP 0451 O México O.L. México 
T ~L (55) 56 22 4:! 8J Ext. l :?.9 cma1l: tá1n;l,i!1,g1:,,Jogia.u:~1~.!!'~ fmn;htéi;houuail.com 
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Resultados: 

IDClmpo 

' ll 
Sl-A (O-Scm) 

Sl-LB (0-Scm) 

S1-LC (5cm) 

Sl-LC (25cm) 

S1-LD(Scm) 

S1-LD(2Scm) 

51-LD (50cm} 

Sl-RB (0-Scm) 

S1-RB'(O-Scm) 
S1-RB'!2Scm) 
S1-RB'(50cm) 

Sl-RC (0-Scm) 

S1-RC (25cm) 

S1-RC roca 

Sl-RD (O-Scm} 

S1-RE (0-Scm) 

S2·A (0-Scm) 

S2-LB (O·Scm) 

S2-LB (25cm) 

S2-LC (0-Scm) 

S2-LC (2~cm) 

S2-LC (50cm) 

S2-LC roca 

S2-LO (0-Scm} 

S2-LD roca 

s2~LE(O-Scrn) 

S2-LE roca 

S2-RB (O-Scm) 

S2-RC (O-Scm) 

S2-RC {25cm} 

S2-RC (SQcm) 

Al 

mg/kg 
13787.06 

17191.50 

26940.09 

24593.37 

24777.56 

28487.11 

25167.16 

12620.55 
15043.92 

14774.86 
15177.06 

16441.22 

18999.93 

10995.74 

32454.80 
31680.85 

13844.74 

12585.36 

12058.36 

19385.75 
25356.48 

20857.46 

10572.12 

17125.48 

18144.67 
42431.26 

6517.33 

14681.95 

16391.41 
14865.48 

26779.86 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

As Ba Cd 
RSD RSD RSD RSO 
% mg/kfi % mg/kg % mg/kg % 

1.78 9.36 1.96 191.04 1.83 3.42 0.81 
0.15 11.07 7.17 190.19 0.25 3.08 3.14 
0.22 24.45 1.42 322.10 0.18 4.81 1.07 
0.57 25.70 7.78 304.22 0.62 4.52 3.41 
0.77 41.23 2.79 364.39 0.86 5.36 1.38 
1.33 26.63 4.36 391.18 1.46 5.21 1.78 
1.60 45.47 2.57 388.52 1.68 6.05 1.72 
0.78 10.68 3.17 184.37 0.67 2.97 1.22 
0.91 11.55 1.21 203.61 0.91 3.21 2.38 
0.85 10.85 1.30 187.42 0.97 3.13 0.51 
0.52 10.27 2.07 198.61 0.69 3.51 2.85 
1.14 9.83 3.28 245.67 1.15 4.16 1.27 

2.29 13.70 9.64 242.17 2.59 4.49 1.22 
2.23 8.39 3.77 119.67 2.58 4.03 1.88 

1.66 32.52 3.12 289.73 1.81 7.76 3.00 
1.27 9.64 5.82 288.62 1.35 6.05 3.63 
2.25 9.24 4.21 217.37 2.47 4.24 3.89 
1.89 11.85 2.72 171.83 2.12 3.05 1.93 
0.83 12.90 2.76 186.94 0.81 4.03 1.95 

1.56 126.56 2.57 349.67 1.69 5.21 3.21 
0.83 37.27 1.13 350.65 0.91 4.36 0.73 
1.24 68.52 2.84 316.08 1.25 4.10 0.37 

1.40 224.04 1.37 343.25 1.55 4.03 1.92 
1.52 407.53 O.SS 102.70 1.56 4.63 1.70 
0.18 215 .80 1.12 70.76 0.26 1.94 0.89 
2.07 73.39 2.09 387.64 2.22 5.91 1.57 
1.76 352.34 0.89 115.16 1.86 5.22 4.16 
1.09 13.91 2.14 209.16 1.06 2.99 1.95 
2.00 11.97 2.28 197.61 2.12 4.06 1.31 
1.00 14.4S 2.16 208.01 1.03 3.23 1.19 
3.49 16.90 7.45 330.80 3.70 4.27 1.05 

Cr 

mg/kg 

15.68 
13.76 

21.62 

21.36 

22.41 

25.94 
26.91 

13.82 
13.51 

13.07 

29.63 

29.73 

26.10 

34.82 

54.78 

52.35 

20.15 

13.26 

20.11 

20.64 

23.71 

19.10 

2.35 

3.39 
0.46 

22.56 

0.70 

13.48 

20.45 
16.89 

23.66 

Ciudad t..:nivcrsitaria, üclcgación Coynacán, CP 04510 México D.F., :vléxico 

RSD 
% 

1.56 
3.03 

2.03 

1.80 

0.88 

3.48 

0.64 

1.02 

1.76 

3.51 

1.46 

1.91 

0.90 
2.09 

2.89 

1.55 

0.58 

0.15 

1.44 

2.55 

0.72 

1.28 

5.01 

3.23 

8.25 

0.88 

9.10 

1.27 
1.85 

0.72 

0.89 

Tel. (55) 56 22 42 83 Ext. 129 cmail: r,nrch/((geolo!.!1<t.l1m1111.mx fn1l'ch@hotmail.com 

Cu 
RSD· 

mg/kg % 

50.60 2.75 
36.74 1.72 

30.04 1.63 

30.77 1.17 
32.72 1.49 
54.47 3.28 
36.25 0.20 

33.01 1.29 
33.63 0.59 
38.75 1.57 
40.73 2.19 

38.74 1.45 
41.78 0.49 

21.90 2.80 

31.47 2.36 

55.90 1.34 

22.64 1.21 

27.22 0.63 

25.99 0.74 

42.86 1.28 
42.00 0.65 

46.52 2.30 

18.56 2.56 
19.87 1.09 
13.27 3.07 
31.94 1.59' 

16.05 0.91 
24.62 0.97 

29.21 2.35 
24.30 0.98 

47.48 o.so 
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'':~fmpo 
Sl-A (0-Scm) 
Sl-LB (O-Scm) 

S1-LC (5cm) 
Sl-LC (25cm) 
Sl-LD(Scm) 
S1-LD(25cm) 
S1-LD (50cm) 
S1-RB (O-Scm) 

Sl-RB'{O-Scm} 
S1-RB'(2Scm) 

S1-R!r(50cm) 
Sl-RC (O-Scm) 

51-RC (25cm} 
51-RC roca 
Sl-RD (0-5cm} 
Sl-RE (0-Scm} 

S2·A (0-Scm) 

S2-LB (0-5cm) 
S2-LB (25cm) 
S2-LC (0-Scm) 
S2-LC (25cm} 
S2-LC (50cm} 

S2:LC roca 
S2-LD (O-Scm) 
S2-LD roca 
S2-LE(0-5cm) 
S2~LE roca 

S2-RB (0-Scm) 

S2-RC (0-Scm} 
S2-RC (25cm) 
S2~RC (50cm} 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

i<fe .. • Mn Ni'~ " ... 
Pb 

RSD ·RSD RSD RSD 
mg/kg % mg/kg % mg/kg %= mg/kg % 

25282.30 0.73 505.93 0.65 18.13 2.00 14.67 2.44 
22742.66 0.52 485.83 1.07 17.23 0.25 13.92 2.95 
29073.51 1.02 584.60 0.44 19.63 1.10 41.87 1.86 
26890.25 0.85 754.05 2.16 23.09 1.69 41.64 1.40 
30856.35 0.26 621.15 1.60 19.61 1.18 87.04 1.39 
32257. 70 0.92 728.60 0.33 23.60 1.82 61.01 0.33 
33467.48 0.65 731.71 1.48 23.40 1.23 106.96 0.62 
22086.56 0.18 428.41 1.97 15.78 O.SS 13.52 3.60 
23366.43 0.76 492.56 1.30 17.55 0.95 18.26 3.41 
22629.28 0.93 497.58 0.84 17.72 1.25 15.14 1.96 
25802.39 0.15 533.95 0.52 30.49 0.78 .. 15.42 5.18 
28833.69 0.65 497.52 1.11 23.72 0.90 17.16 6.36 
30790.74 0.72 562.84 2.29 24.13 2.38 34.75 0.31 
22975.61 0.47 578.6S 1.23 34.45 1.15 23.31 7.05 
53068.43 0.79 659.74 2.56 47.45 0.37 13.14 2.68 
38331.03 0.36 865.13 1.03 30.90 1.41 29.84 2.47 
29168.35 0.74 460.97 1.74 18.63 1.40 17.09 1.72 
21416.99 0.58 377.59 1.12 15.62 1.15 13.84 5.91 
28303.43 0.63 455.57 0.70 20.16 0.64 16.95 5.53 
35156.59 1.67 791.48 1.91 20.17 2.44 562.27 1.33 
28692.50 1.06 617.68 0.52 24.57 0.36 100.15 0.69 
26703.10 0.80 747.06 1.48 23.45 1.65 268.12 1.96 
31061.93 0.73 521.18 0.78 5.34 3.78 901.81 1.68 
33287.57 1.81 172.11 0.65 5.67 2.37 1015.75 2.21 
14500.55 1.87 68.96 3.44 3.26 3.60 1174.33 3.54 
34535.73 0.81 1451.54 0.78 23.03 0.87 478.45 1.81 
40098.92 0.44 115.11 0.97 5.95 3.14 479.16 2.31 
21655.36 0.56 391.59 0.86 16.23 1.63 16.25 1.96 
27776.47 0.66 557.83 1.60 19.22 2.67 21.38 0.58 
23460~55 0.61 504.23 2.96 17.60 1.19 18.93 2.46 
29058.12 0.91 682.58 1.16 23.90 0.65 27.46 2.98 

Sb 

mg/kg 
3.26 
0.16 
2.42 
1.62 
7.34 

5.55 
4.52 
1.08 
0.92 

1.01 
0.59 

2.02 
2.38 
5.87 
7.76 
3.90 

0.69 
3.14 

<LOO 

23.29 
2.19 
0.68 

64.23 
54.87 

20.35 
17.72 
100.70 

2.04 

<LOD 
<LOD 

2.39 

Ciudad L'nivcrsitaria. D.:lcgacit'ln Cuyoac¡Ín, CI' 04510 :Vléxirn D.F .. M¿xirn 

RSO 
% 

1.63 
1.25 
1.16 

0.85 
1.35 

1.80 
1.51 
2.23 

1.22 
2.64 

2.03 
1.25 

1.11 
0.85 
0.81 
1.94 
1.25 
1.31 
NA 

1.83 

1.92 
1.59 
0.87 

2.08 
2.86 
2.65 
1.01 

2.16 
NA 
NA 

1.38 

Tel. (S5) 56 :?2 42 83 Ext. 129 .:mail: hni:~h:'.f!:.\!C\>kigi,u:na,n .,H x finn;h(<l.:hotmail._rnm 

Zn 
RSD' 

mg/kg % 

82.62 1.89 
94.21 1.73 
180.38 1.51 
166.48 1.72 
245.32 0.80 
185.42 2.93 
238.60 0.51 
73.31 1.03 
73.98 0.39 
77.12 1.67 

77.67 2.29 
90.98 2.19 
91.23 0.64 
65.23 2.22 

117.40 2.62 
177.99 1.41 
77.83 1.31 
67.11 0.82 
73.41 1.27 

224.11 1.78 

102.38 1.27 
133.03 2.02 
229.76 1.93 
180.97 1.75 
94.33 3.14 
296.79 1.66 
205.81 1.80 
70.31 1.25 
88.11 2.21 
75.51 0.73 
99.89 0.37 
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.. 
... 

lDCampo 

S2-RO (O-Scm) 

52-RD (25cm) 

S2-RD (50cm) 

S2-RE (O~Scm) 

S2-RE (2.5cm) 
S2-RE '(50crnJ 

S3-A (0-Scm) 

S3-LB (D-Scm) 

S3-LB (25cm} 

S3-LC (0-5cm) 

S3-LC (25cm) 

S3-LC (50cm) 

S3-:-LD (0-5cm) 

.s.3-L.P (25cm) 
S3-LD (50cm) 

S3-LE (0-Scm) 

S3-LE (25cm) 

S3-LE (50cm) 

S3-RB (0-Scm) 

S3-RB (25cm) 
S3-RC (0-Scm) 

S3-RC (25cm) 

S3-RC (50cm} 

S3-RD; (O-Scm) 
S3-RD (25cm) "' 

S3-RD (50cm} 
S4-LB(O-Scm) 

S4-LB(2Scm} 

S4-LB(40cm) 

S4-LC(0-5cm.}, 

S4-LC(4Sqn) 
S4-LC(50cm) 
S4-L0(0-5cm) 

S4-LD(25cm) 

S4-LD(50cm) 

S4-RB(0-5cm) 
S4-RB(30cm) 

Al 

mg/kg 

15974.05 

29756.44 

25025.40 

21931.09 

18933.00 
20836.57 

15357.41 

16182.75 

13927.68 
17802.14 

18138.56 

16563.42 
24441.11 
24976.15 

16351.78 
19478.86 

20995.61 

31080.56 

15654.93 

12812.71 

33299.83 

25759.95 

31919.50 

29173.43 
30907.05 

39877.50 
13015.17 

12989.72 

10874.70 

24442.96 
20020.18 

25318.50 
13723.04 

16413.86 

16850.78 

20946.15 
15435.81 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

s· --·· -· PSW: 

As Ba; Cd 
RSD RSD RSD RSD 
% mg/kg % mg/kg % mg/kg % 

1.09 13.55 10.08 267.79 1.19 3.83 2.60 
1.36 19.30 6.15 344.46 1.44 4.50 2.79 
2.48 15.81 2.24 322.79 2.60 4.15 1.30 
4.07 24.56 3.81 330.65 4.42 4.72 2.68 
1.39 18.27 2.13 290.06 1.48 4.35 1.38 
2.48 16.89 1.49 320.95 2.69 4.48 0.45 
2.22 13.24 5.99 188.91 2.27 2.90 1.58 
3.40 11.53 3.95 219.55 3.50 3.03 2.29 
2.63 13.14 5.90 178.23 2.68 2.96 1.63 
2.48 10.67 5.78 244.86 2.57 3.59 4.69 
0.96 12.72 S.96 220.83 1.00 3.64 2.49 
2.62 11.59 2.38 226.09 2.63 3.05 4.40 
2.08 12.81 5.53 296.98 2.09 4.05 3.49 
1.08 16.02 2.85 237.87 1.11 4.27 1.84 
1.99 12.80 10.61 198.24 2.01 4.00 3.20 
3.20 <LOD NA 119.61 3.44 2.39 1.33 
2.75 <LOD NA 119.25 2.79 2.48 2.28 
3.92 <LOD NA 153.36 3.99 3.19 6.45 
2.96 12.28 11.52 174.60 2.98 3.26 3.21 
0.46 11.66 6.85 137.15 0.44 2.80 0.84 
4.11 8.94 12.92 249.83 4.18 3.51 3.84 
2.34 11.03 1.67 295.44 2.37 S.72 2.90 
3.53 13.40 7.66 331.89 3.78 5.22 3.57 
3.62 6.58 2.05 182.05 3.75 3.59 1.56 
1.47 6.56 7.76 175.54 1.56 3.95 1.81 
2.71 6.55 2.02 251.00 2.91 4.24 1.98 
3.14 12.39 0.88 160.29 0.22 3.64 1.27 
2.19 23.98 S.91 133.10 0.25 2.97 1.51 
1.74 15.93 12.20 125.24 0.93 2.29 0.75 
2.72 18.02 5.65 252.69 0.82 3.86 2.07 
0.95 19.10 4.28 227.32 0.69 4.40 1.33 
0.86 20.30 5.08 279.76 0.70 4.56 2.73 
2.28 7.27 7.74 so.os 0.95 2.21 1.78 
2.68 7.69 5.58 56.99 2.14 2.66 5.27 
1.65 8.03 2.47 61.91 0.77 3.48 0.11 
0.19 14.52 5.95 255.06 1.11 3.49 1.25 
1.34 14.18 2.83 180.53 0.18 3.04 2.75 

Cr 

mg/kg_ 

20.28 

23.65 

25.19 

23.90 

25.24 

24.44 
9.25 

11.29 

9.35 
20.39 

17.50 

12.42 

26.11 

22.82 
21.62 

10.77 

11.71 

19.48 

12.01 

8.71 

15.73 

38.70 

30.91 
14.73 

18.28 

22.34 

22.21 

26.28 

10.43 

25.07 
30.14 

39.11 
15.31 

19.31 

21.38 

22.03 

18.19 

Ciudad Univcr.~itaria, D~l~gación Coyoadt1, C:P 0451 O :V1éxico ü .1-' ., Méxirn 

RSD 
% 

2.54 

3.20 

0.26 

0.82 

1.88 
1.37 

4.04 

4.64 

4.03 

2.07 

2.50 
0.13 

0.71 
2.24 
1.46 

3.59 
4.04 

3.52 

4.23 

0.80 
2.10 

4.63 

0.60 

1.89 

1.93 
3.97 

2.03 

1.72 

1.13 

0.56 

1.03 
1.78 
0.57 

0.85 

1.58 

1.13 

0.45 

Td. (55) 56 22 42 83 Ext. 129 <!lllllil: Jhm:h)/.~.:,,Jo!_\ia.unam.mx fmrcb(a,.hotmail.rnrn 

Cu 
RSD 

mg/kg % 

40.03 2.00 
57.83 3.07 

49.83 1.08 

50.46 0.51 
39.06 2.01 
43.75 1.54 
14.50 3.02 

19.25 6.09 

16.95 3.51 

19.72 2.46 
16.86 2.60 
15.08 0.84 

27.12 1.08 
23.12 1.76 
20.00 2.58 
11.94 4.11 

5.03 8.05 

7.15 3.20 

18.85 4.49 

12.30 1.72 
22.51 3.00 
34.91 5.83 

36.99 o.so 
20.96 2.32 
20.97 0.75 
26.32 4.38 

16.04 1.60 
33.70 0.85 

26.71 0.93 

30.75 3.08 
22.66 5.85 
40.42 1.83 
2.93 6.67 

3.82 3.52 

3.40 5.71 

22.78 4.42 
15.99 1.39 
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.. ;:,, ., 
IDCámP.O 

S2-RD (O-Scm) 

S2-RD (25cm) 
S2-RD (50cm) 
52-RE (O-Scm) 
S2-RE (25cm) 

S2-RE fSOém) 
S3-A {0-5cm) 

S3-LB (O-Semi 
S3-LB (25cm) 
S3-LC (0-Scm} 
S3-LC (25cm) 

53-LC (50cm) 

S3-LD (0-5cm) 

S3-LD (2.5cm) 
S3-LO (50cm) 

S3-LE (0-Scm} 

S3-LE (25cm) 

53-LE (50cm) 

S3-RB (O~Si::ni) 
S3-RB (25cm) 
S3-RC (0-5cm} 
S3-RC (25cm) 
S3-RC {50cm) 
S3-RO (D-Scm) 

S3-RD (25cm) 
S3-RD (50cm) 

S4·LB(O-Scm) 

S4-LB(25cm) 

S4-LB(40cm) 

S4-LC(O-Scm) 

S4-LC(25cm) 

S4-LC(50cm) 
S4-LD(O-Scm} 

S4-LD(25cm) 

54-LD(SOcm) 

S4-RB( O-Se m) 

S4-RB(30cm) 

F.e: 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Mn Ni Pb Sb 
mg/ki · RSP.¡% mg/kg RS0% mg/kg RS0% mg/kg RSD% mg/kg RSD% 

26317.52 0.02 499. 75 1.89 20.52 1.54 19.89 0.28 <LOO NA 
29186.19 0.67 835.73 2.63 26.85 1.02 33.16 1.80 2.61 1.60 
27885.61 0.70 698.10 1.56 26.64 2.15 27.63 0.36 1.97 0.82 
28990.95 0.46 1007.14 1.06 23.59 1.99 97.53 1.87 2.61 1.55 
28888.16 0.43 570.56 0.32 23.15 1.53 28.62 1.28 2.82 1.08 
29224.51 o:56 615.02 1.25 25.18 1.01 30.60 3.46 1.05 0.26 
18007.46 0.31 346.74 3.25 10.62 0.71 15.00 4.09 <LOO NA 
19158.43 1.29 341.00 1.41 11.29 1.67 15.30 3.87 <LOD NA 
18752.43 2.15 354.65 0.83 11.18 0.94 18.06 1.53 <LOD NA 
22323.20 1.01 345.15 1.40 14.06 1.32 16.62 2.58 <LOD NA 
23289.14 0.97 365.97 0.44 13.14 0.64 17.30 2.59 <LOD NA 
19512.43 0.79 336.29 0.44 11.37 1.15 17.01 2.32 <LOD NA 
26744.78 0.12 463.55 2.74 18.08 1.08 21.93 2.64 <LOD NA 
23334.67 0.47 453.61 1.54 17.76 1.31 22.50 1.86 1.88 1.63 
25926.05 0.77 406.04 2.17 15.70 1.67 19.61 2.19 <LOO NA 
15332.63 1.97 414.75 0.64 8.71 1.75 18.27 1.99 <LOD NA 
16344.04 1.58 520.12 2.14 8.28 2.65 12.67 2.12 <LOD NA 
21290.81 0.52 598.15 3.01 12.47 0.54 14.38 1.38 <LOO NA 
20371.72 2.09 470.64 1.99 17.25 1.85 18.78 2.25 <LOO NA 
17775.61 1.22 349.35 1.69 11.68 1.82 14.97 1.38 <LOO NA 
2265 7.88 1.25 676.18 1.26 13.66 2.62 23.72 0.54 <LOD NA 
32901.99 0.26 607.63 1.68 23.29 2.24 27.43 2.90 <LOD NA 
30784.80 1.31 646.56 1.54 23.38 2.31 26.99 1.49 <LOD NA 
22383.97 1.48 732.89 0.65 12.46 2.09 21.43 2.13 <LOO NA 
24939.43 1.52 730.42 O.SS 14.10 0.87 23.37 3.46 <LOO NA 
27375.97 0.75 704.58 2.09 19.35 2.01 24.11 3.08 <LOO NA 
25795.48 3.12 354.60 3.27 12.51 0.22 18.57 2.89 <LOD NA 
21108.56 3.51 386.02 3.41 17.63 0.23 21.52 0.95 <LOO NA 
16120.11 2.32 267.34 2.38 7.99 1.78 18.32 1.90 <LOO NA 
28591.41 3.51 551.48 3.36 17.77 1.30 28.50 0.82 <LOO NA 
32364.74 1.12 460.77 1.07 17.30 0.67 24.46 1.76 <LOO NA 
36442.36 0.97 613.67 0.85 22.33 1.47 32.97 0.80 <LOO NA 
15495.43 2.40 457.85 2.45 6.67 3.03 20.28 3.83 <LOO NA 
19911.68 3.82 522.65 3.69 7.93 2.57 22.72 2.95 <LOD NA 
24907.11 1.76 551.22 1.71 8.78 1.10 24.86 3.22 <LOD NA 
24180.91 0.61 509.02 0.53 16.06 2.03 25.21 0.36 <LOO NA 
22479.77 1.52 380.82 1.56 12.42 0.56 18.44 1.82 <LOO NA 

=~ -Ciudad Universitaria, Delegación C:oyoacán. CP 04510 M¿xico lJ.t-.. :\léxico 
T~I. (55} 56 22 42 83 l::xt . 129 cmail: !"!11rct,;;,:.g(:olnvia.lin:1m.m.x fmn:h(t11.hotmail,s:.om 

Zn i 
mg/kg :R...SD%1 
84.54 1.65 

115.22 3.03 
99.19 0.76 
137.10 0.45 
98.65 1.75 

100.19 1.22 
57.20 3.83 

66.39 4.80 
57.14 3.59 
67.49 2.11 
69.48 2.14 

59.33 0.42 
84.87 1.35 
83.19 1.88 
71.96 1.32 
48.22 3.75 

39.19 4.69 

53.32 3.04 

71.95 4.20 
62.05 1.24 
93.15 2.96 
112.43 4.22 
116.26 0.48 
95.46 2.31 
158.84 1.45 
106.91 3.76 
75.35 1.17 

83.05 1.77 
69.42 0.29 

103.74 1.43 
101.94 1.50 

128.05 1.82 
73.53 0.37 

65.26 1.52 
64.39 0.98 
90.97 1.74 
70.02 0.67 
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1ocampo 

S4-RC(O-Scm) 

S4-RC(25cm) 

S4-RC(50cm) 

S4-RD(0-5cm) 
S4-RD(25cm) 
S4-RD(50cm) 

SS-RC(O-Scm} 

SS-A (0-Scm) 
SS-LB (0-Scm) 

SS-LB (25cm) 

SS-LC (O-Scm} 

SS-LC (25cm) 
SS-LC (50cm) 

SS-LO (0-5cm} 

S5-LD (25cm) 

SS-LD (50cm) 

SS·LE (O·Scm) 
SS·LE (25cm) 

55-LE(SOcm) 
SS-LE roca 
55-RB (0-5cm) 

55-RB (25cm} 

SS-RC roca 

S5·RD (O·Scm) 
S5-RD roca 

S6-LB(O-Scm) 

S6·LB(25cm) 

S6-LB(50cm) 

S6-LB(100cm) 

S6-LC(O-Scm) 
S6-LC(25cm) 

S6-LC(50cm) 
S6-LC(70cm) 

Al 

mg/kg 

23939.89 

24701.88 

18464.82 

34599.32 

43766.11 
27122.88 

32283.30 

10726.69 

8661.06 

8764.37 

13134.74 

11817.57 
11850.80 

13160.65 
13057.69 

15250.87 

19883.60 
21661.61 

21117.99 
2208.54 
9745.38 

12414.88 

8360:28 
18039.51 

10492.80 

8735.23 

9871.25 

7568.03 

9866.39 

10064.82 
9430.70 

10647.40 
9953.09 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

As Ba Cd 
RSD RSD RSD RSD 
% mg/kg % mg/kg % mg/kg % 

1.12 36.23 2.51 245.83 0.14 4.07 1.03 
0.86 29.45 1.13 299.13 0.56 4.45 1.99 
1.88 17.95 6.13 243.11 0.57 3.30 1.34 
1.72 35.71 4-36 258.05 1.78 4.69 1.58 
1.49 34.37 0.78 292.14 0.41 5.02 1.16 
O.SS 36.43 2.01 239.04 0.24 4.42 0.31 
1.86 10.59 7.49 236.15 1.90 5.12 1.93 
2.24 6.31 3.99 112.89 2.31 2.17 4.78 
2.52 4.97 3.84 80.84 2.63 1.67 1.97 
2.05 <LOD NA 92.47 2.08 1.82 2.12 
2.65 <LOD NA 135.13 2.78 7.77 2.35 
3.21 6.39 1.82 111.10 3.47 3.05 3.52 
3.38 5.73 2.46 112.54 3.59 3.42 3.77 
0.94 7.17 11.26 132.53 1.07 3.50 4.99 
2.47 6.74 1.79 139.78 2.72 4.42 7.09 
2.56 9.75 7.80 173.68 2.73 6.49 1.01 

1.39 11.91 11.26 231.38 1.36 5.47 1.49 
1.60 13.49 9.56 248.89 1.66 6.19 2.93 

2.09 14.48 3.36 256.95 2.36 4.89 2.71 
3.38 <LOD NA 28.47 3.42 0.78 4.53 

1.31 5.11 11.61 83.81 1.23 1.99 0.83 

0.37 5.58 3.92 105.03 0.53 2.20 1.26 

2.92 <LOD NA 51.05 2.82 1.59 3.26 
1.36 4.87 1.76 139.99 1.47 3.56 2.71 
4.16 <LOD NA 52.58 4.42 2.44 1.70 

2.14 6.08 1.55 97.68 1.96 1.90 1.88 
2.47 5.69 1.65 92.75 2.62 2.29 3.12 
1.64 4.77 8.31 82.27 1.83 1.95 1.21 

1.63 7.00 8.06 89.52 1.50 2.11 1.53 

3.99 6.06 8.48 95.39 4.08 2.13 0.34 

0.46 <LOD NA 80.10 0.24 2.42 2.52 
0.39 <LOD NA 99.25 0.10 2.21 1.95 

2.46 <LOO NA 92.25 2.59 2.54 2.15 

Cr 

mg/kg 
21.14 

37.31 

20.22 

21.25 

29.62 

20.27 

34.85 

7.24 

5.92 

6.81 

38.54 
12.67 
14.88 

18.53 
21.57 

49.87 

42.20 

44.47 

31.49 
1.73 

7.91 
8.22 

2.34 
10.78 

0.91 

6.88 

7.64 

6.96 

6.96 

7.82 

7.79 

11.70 
8.41 

Ciudad L:niversitaria. Dekga~iún Coyoa~án, CP 04510 ~tixico 0 .1 .. México 

RSD 
% 

3.02 

1.05 

2.04 
.1-20 

2.56 
2.77 

1.63 

0.87 
1.04 

3.15 

0.67 

1.78 
1.03 

2.12 
5.39 

2.77 

0.96 

1.40 

3.78 
2.43 

0.66 
1.50 

1.59 

1.40 

2.39 

1.27 

0.80 
1.25 

1.52 

1.93 

2.95 
2.58 

1.00 

Tel. (55) 56 22 42 83 F.xt. 129 emuil: hnrc!,1ii-~,:\1klgi;1.1.m,1mc1_1:-c~. fmrch@bQ.t.111.aiLcqm 

Cu 
RSD 

mg/kg % 

56.08 1.42 

47.29 1.24 

24.80 2.48 
79.0& 1.66 
86:87 4.62 

63.69 1.21 

81.72 1.20 
13.38 0.54 

7.62 2.28 
7.55 4.86 

10.95 2.16 

12.28 3.09 
9.60 0.99 
14.40 3.27 
67.90 8.49 
62.24 4.50 

44.47 0.69 
44.79 2.41 

38.99 4.92 
16.63 1.60 
17.11 2.24 

22.07 1.33 

16.60 2.35 

430.85 2.37 

19.36 3.33 
35.29 1.91 

21.27 2.04 

15.67 1.25 

10.94 2.30 

11.09 3.92 

11.57 2.49 
13.19 1.24 
10.11 1.86 
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1Dtampo 
L• 

S4-RC{0-5cm} 

S4-RC(25cm) 

S4-RC(50cm) 

S4-RD(0-5cm) 
S4~RD(25cm) 

S4-RD(50cm) 

SS-RC{O-Scm} 

SS-A (O-Scm) 

SS-LB {0-Scm} 

SS-LB (25cm) 

S5-LC (O-Scm) 

55-LC (25cm) 

SS-LC (50cm) 

SS-LD (O·Scm) 

S5-LD (25cm} 

SS-LD (50cm} 

SS-LE (0-Scm) 
SS-LE (25cm} 

SS-LE(SOcm) 

SS-LE roca 

SS-RB (0-Scm) 

SS·RB (25cm) 

S5-RC roca 
55-RD (O-Scm) 

55-RD roca 

S6-LB(0-5cm) 

S6-LB(2Scm} 

S6-LB(50cm) 

56-LB(lOOcm) 

S6-LC(0-5cm) 

S6-LC(2Scm) 

S6-LC(S0cm} 

S6-LC(70cm} 

Fe 

mg/kg 
28945.44 

35415.32 

23915.32 

32147.09 

34094.37 

31167.49 

34500.39 

12364.15 

10400.06 

11593.06 

46170.35 

18755.07 
22889.52 

22169.72 

26231.99 

42563.32 

34630.51 
39988.20 

30422.25 

4944.46 

12850.17 

13422.85 

11574.20 

22508.10 
17270.67 

10814.95 

12699.55 

12580.61 

13618.25 

12880.30 

14830.22 
13970.10 
15956.59 

Laboratorio Nacional de Geoquimica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Mn Ni Pb Sb 
RSD RSD RSD RSO 
% mg/kg % mg/kg % mg/kg % mg/kg 

1.66 542.14 1.46 17.04 0.65 28.72 1.80 <LOO 
0.82 548.34 0.76 21.14 0.33 27.37 1.36 <LOO 
2.49 360.90 2.58 14.22 0.36 18.72 3.99 <LOD 
1.92 780.88 2.07 20.83 1.77 40.02 1.91 <LOD 
2.09 856.18 2.07 29.08 1.14 41.96 1.40 <LOO 
0.35 702.83 0.38 19.33 1.54 38.14 2.31 <LOD 
2.10 778.60 2.27 23.24 3.36 30.49 2.99 <LOD 
0.58 312.72 0.49 9.00 2.87 12.39 3.00 <LOD 
0.67 220.34 1.86 5.71 0.37 9.90 1.33 <LOD 
1.82 259.12 2.55 6.40 1.24 11.28 3.59 <LOD 
0.82 426.70 1.47 16.14 2.71 44.75 1.84 <LOD 
1.55 264.10 1.09 9.91 1.40 12.98 2.01 <LOO 
1.77 297.43 0.87 10.74 1.96 13.26 0.61 <LOO 
0.82 333.69 2.96 13.21 1.31 17.41 2.73 <LOD 
3.46 322.74 0.93 12.39 0.48 16.84 0.44 2.40 
3.16 495.28 3.65 21.61 0.89 28.61 1.92 2.23 
1.37 536.57 0.92 21.13 0.62 29.94 1.49 <LOD 
1.98 547.38 2.50 22.11 1.91 29.76 1.77 2.40 
2.77 500.92 1.87 19.00 2.92 26.31 1.37 <LOO 
3.93 131.24 2.99 0.84 8.62 4.17 1.07 <LOD 
1.35 298.92 0.71 6.11 2.26 9.57 3.22 <LOO 
1.00 373.06 2.22 6.79 1.48 11.53 1.46 <LOD 
3.05 391.72 3.43 2.90 2.62 8.18. 4.74 <LOO 
1.66 1255.17 2.25 8.42 2.94 39.73 2.95 <LOD 
5.17 556.54 2.18 1.90 8.67 5.49 8.32 <LOD 
2.55 192.21 2.61 5.16 1.38 9.55 4.09 <LOD 
2.37 207.79 0.57 5.83 1.84 10.30 2.25 <LOO 
0.92 195.40 3.34 5.42 2.24 9.69 2.87 <LOO 
1.67 241.85 2.02 6.60 3.19 10.76 1.59 <LOD 
1.66 232.65 3.39 7.33 0.59 10.50 5.31 <LOD 
0.96 203.15 1.11 6.09 2.71 9.57 3.42 <LOO 
2.25 253.29 2.15 9.49 1.92 11.69 0.69 <LOO 
1.46 222.61 0.74 7.87 1.10 10.30 3.37 <LOD 

Ciudad Universitaria. Dclcgac;ión Coyo,,dn. CP 0451 O México D.F •• M¿xi<.:o 

RSD 
% 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

0.39 

0.77 

NA 
1.23 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Tel. (55) 56 22 42 KJ Lxt. 129 c,nail : r,.u.n:h<u l!eúlt>1tia.l•1.t,1l~\:\1.~ frnrc_t,:1i lwtmail.c.:om 

Zn 
RSD 

mg/kg % 

104.55 2.60 

103.08 1.01 

72.30 2.20 

138.70 1.06 

153.09 2.49 
135.43 2.72 

119.33 1.51 
53.10 0.36 
42.14 0.94 
40.25 3.85 

85.51 0.74 
64.00 2.48 
57.82 0.95 

81.29 2.71 

67.33 5.00 

107.46 2.28 

123.83 1.11 
105.53 1.45 

104.27 3.58 
29.66 0.85 
43.97 2.07 

53.16 0.72 

69.79 2.06 

173.79 1.20 
97.45 2.80 

60.87 2.23 
45.26 2.85 

33.15 1.24 

39.14 1.23 
42.93 1.63 

38.94 1.63 
42.55 2.49 
41.24 1.50 
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.,,. 

ID'tampo 

S6-LO(O-Scm) 

S6-LD(25cm) 
S6-LD(50cm) 

S6~LE(O-Scm) 

56-LE(Roca) 
S6-RB(0-5cm) 

S6-RB(2Scm) 

S6-RB(SOcm) 

S6-RB(80cm) 

S6,,RC(0-5cm) 
S6;.Ré:(25cm) 

S6-RC(SOcm) 

S6--RC( 100cm) 

S6·RD(0-5cm) 

S6-RD(2Scm) 

S6·RD(S0cm) 

S7-A (O-Scm) 

S7~A (S-25cm) 

S7-A (25-SOcm) 

S7-A {50-lOOcm) 

$7::.A (100-lSOcm) 

S7-A (150-200cm) 

S7-A (200-250cm) 

S7-A (2S0-290cm) 
S7-A (+290cm) 

57-LB (0-Scm) 

S7-LB (5-25cm) 

S7-LB (25-SOcm) 

S7·LB (50-lOOcm) 

S7-LB (100-lSOcm) 
S7-LB (150-200cm) 

S7-LB (200·250cm} 

S7-LB (250-300cm) 
S7-LB (+300cm) 

Al 
,¡¡¡ 

mg/kg 
24894.68 

24053.73 

20919.35 

33976.18 

11356:45 
9042.06 

11396.54 

7772.12 

8851.05 

19590.33 .. 
21325.42 
21112.23 

18891.64 
20852.58 

17783.00 

21914.84 

13616.91 

10899.80 

10848.45 

9983.11 

11888.12 
20739:76 
12681:12 

8850.30 
8687.43 
13381.62 
12154.94 

13065.84 

9291.46 

9185.91 

12081.12 
8491.25 

6862.11 

8601.75 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquimica Ambiental 

" 

As Ba Cd 
RSD RSD RSD RSD 
% mg/kg % mg/kg % mg/kg % 

2.53 9.96 2.52 242.17 2.81 4.46 4.00 
1.61 8.74 11.90 255.70 1.80 4.73 5.61 
2.79 9.77 8.24 233.46 2.95 4.17 3.75 
2.03 <LOD NA 141.95 2.24 4.06 3.78 
1.84 <LOO NA 63.88 1.89 2.56 0.82 
4.18 <LOO NA 104.89 4.35 2.13 3.56 
0.62 6.13 6.47 112.36 0.66 2.06 1.17 
1.93 4.47 5.89 97.29 2.04 1.91 3.03 
1.61 5.18 9.71 80.59 1.67 2.10 1.17 
2.28 7.69 4.41 203.78 2.39 3.50 6.20 
1.09 8.23 7.71 205.38 1.04 3.57 3.39 
4.48 9.12 4.08 195.26 4.72 3.63 1.80 
1.06 8.65 8.55 178.15 0.99 3.72 1.98 
5.35 8.29 8.67 218.87 5.45 4.11 4.47 
2.10 11.23 7.46 236.28 2.25 3.38 2.21 
4.07 8.46 8.90 246.41 4.23 4.06 5.08 
1.60 6.08 15.99 130.39 1.75 3.02 1.40 
1.60 4.77 3.17 98.16 1.73 2.15 9.46 
2.35 4.16 3.52 106.72 2.61 2.18 2.57 
3.01 3.79 3.04 92.96 3.25 2.21 4.16 
3.71 3.75 2.48 99.68 3.99 2.43 3.02 
0.63 8.13 3.55 201.51 0.67 4.49 o.so 
1.93 2.71 2.82 125.83 2.05 4.15 2.70 
0.85 9.42 10.77 76.51 1.01 2.23 1.48 
1.15 3.89 4.69 75.86 1.26 1.80 3.27 
0.57 7.25 8.80 137.85 0.63 7.32 3.00 
1.45 7.80 1.94 169.49 1.60 4.11 0.95 
0.21 7.55 2.33 160.22 0.25 4.89 1.70 
0.88 7.27 2.78 129.53 0.87 4.77 0.71 
2.92 2.99 5.11 118.38 3.15 5.09 0.99 
1.58 6.72 10.87 132.17 1.70 2.96 0.66 
3.53 5.14 4.01 137.13 3.83 5.46 1.30 
0.69 3.15 2.21 105.37 0.85 3.39 3.09 
2.54 7.55 1.28 114.00 2.62 3.50 1.87 

Cr 

mg/kg 
27.02 

28.77 

23.20 

32.25 
4.06 
9.19 

7.71 

7.48 

7.33 
18.42 
17.90 

18.12 
19.61 
24.23 

17.35 

22.84 

12.72 

7.28 

8.03 

8.31 

9.08 
18.77 

14.46 

6.94 
6.24 
37.83 

17.94 

21.49 

21.63 

18.56 
14.43 

22.71 

13.48 

13.50 

Ciudad Uni,ersitaria. Delegación Coyoacán, CP 04510 \4tixico l).J', México 
Tel. (55) 56 22 42. X3 F.xt. 129 email: fmrd1,,,,.l(l'o(,,!!.1:u:11~n,.11;~ fmrch/r.i:hq_tJ.nail.com 

Cu 
RSD RSD 
% mg/kg % 

3.06 31.08 3.13 

3.64 21.59 3.96 
3.65 19.75 3.91 
2.58 15.33 2.87 
1.70 2.55 0.82 
1.67 15.83 5.02 

0.95 10.16 2.80 

0.77 9.49 3.94 
1.00 8.82 1.99 
2.48 31.81 3.74 
4.23 31.22 4.33 
2.75 38.10 1.07 
2.03 25.53 1.64 
2.22 24.64 2.53 
2.27 19.99 3.20 

2.34 22.49 2.66 

1.34 21.95 2.74 
1.34 19.82 2.62 
0.08 16.86 1.85 
1.86 20.64 1.66 

0.68 17.17 1.14 
1.13 26.06 1.09 
2.90 15.76 1.71 
1.95 9.45 2.60 
1.59 10.97 3.04 
2.01 20.54 1.70 

1.07 25.19 0.40 

2.88 22.12 2.97 

0.93 15.73 0.78 

1.16 20.57 1.80 
0.87 36.35 1.77 
1.68 8.32 3.17 
0.76 8.56 1.47 

2.36 8.96 4.45 
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·\ t • ·'Íl:~ -~--it¡fe ,x,~mpo _;1;1~ · 
, i/kg 

S6-LD(0-5cm) 26665.96 
S6-LD(2Scm) 30154.35 

S6-LD(50cm) 26124.29 
S6-LE(0-5cm) ' 26887.62 
S6-LE(Roca) .~,¡¡ 16924.07 
S6-RB(0-5cm) 13267.91 
S6-RB{25cm) 13034.19 

S6-RB(50cm) 12250.79 

S6-RB(80cm} 13437.80 
S6-RC(0-5c:m) " Pi: 21847.97 

s6~BC.(.isák) · 22248.37 
'Sti~RC(SOcnia) ·, ;22397.74 

S6~RCf1Q0cmf 23263.55 
S6-RD(0-5cm} 25444.19 

S6-RD(25cm) 21606.16 
S6-RD{50cm) 25367.59 
57-A (O.:Són) >: ;)t 18281.97 
'.S1.~A(5~2sáii):" . · 14491.62 

s~sAtis~socmv•.· 1,15176,09 

S7-A (SO~Ii110c:m) 14634.12 
si~A jióó;isod,,) 15896.52 

S7~ (15'0-200cm)· i 2668.6.98 

S?=A (200-25Qcm) 25709.94 

s71~(2Sft.'.290cm} 15198.96 

~7"Al+290cm) 
.. : 

13007.Ói 
S7-LB (0-Scm) 44271.63 

57-LB (S-25cm) 24566.34 
S7-LB (25-SOcm) 28598.67 

S7-L8 (50-lOOcm) 29147.28 
S7-LB (100-lSOcm) 30318.11 
S7-LB (1S0-200cm) 21385.20 

S7-LB (200-250cm) 33195.75 
S7-LB (250-300cm) 21869.11 
57-LB (+300cm) 21967.53 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

,: .:-'· . l\l'!r, ¡ 
:1~Jfi'. Ni Pb 

RSD ... ,;.·.:: 'R$D. l@RSD 
I .C RSD . ., 

l, n,gl.(<g .. 
% ,;%::: mg/kg; % mg/kg % 

0.57 531.61 1.11 18.00 1.61 23.48 8.16 
1.62 487.44 2.45 19.08 0.64 20.29 2.47 
0.90 472.31 2.35 16.80 2.20 20.01 1.35 
0.98 893.28 0.68 18]2 2.24 18.13 3.93 
1.62 525.13 1.48 11.52 0.77 '" 5.90 7.92 
0.97 237.48 1.50 7.10 2.57 10.93 5.69 
3.34 252.43 2.59 10.62 0.41 10.47 1.60 
1.79 226.03 0.60 6.09 1.44 9.39 0.24 
1.63 224.36 1.09 6.29 1.47 10.38 3.38 
1.45 457.91 1.48 14.77 1.11 18.62 2.03 
0.64 456.80 3.90 14.17 0.42 18.38 4.14 
0.76 539.38 1.54 23.89 0:90 21.13 1.53 
O.SS 429.07 5.48 13.47 2.19 18.54 0.81 
1.00 448.58 0.80 15.81 0.34 18.81 0.56 
0.06 420.68 1.05 16.28 1.41 20.25 1.96 
1.23 466.51 2.90 16.49 1.36 19.76 0.87 
1.58 324.44 1.52 11.80 2.77 10.36 5.79 
1.97 255.84 2.00 9.41 1.43 7.83 1.71 
1.88 238.64 1.83 9.43 ' 2.49 7.64 6.05 
2.24 265.92 2.69 9.55. 3.58 7.95 6.66 
o;so 262.34 3.77 9.70 2.58 8.30 9.23 
0.65 392.85. 1.11 16.62 1.00 14.73 6.87 
0.84 255.75 0.56 13.39 0.51 10:24 1.84 
0.99 183.88 2.45 g;45 2.91 5.71 13.82 
1.37 190;37 1.48 8.50 2.36 4.39 7.62 
0.59 447.02 1.89 20.33 2.14 18.99 2.82 

1.08 386.24 0.96 16.66 0.53 12.42 3.24 
0.22 404.66 0.21 17.59 0.24 13.28 2.96 
0.47 343.21 0.44 16.39 1.14 12.73 4.57 

0.45 312.45 1.41 14.12 2.46 14.06 2.63 
0.99 308.34 0.83 11.25 0.77 12.11 1.15 
0.42 363.62 1.68 15.27 1.33 12.33 5.45 
1.16 225.59 2.23 10.94 1.25 7.83 4.97 
0.43 227.34 1.18 12.32 2.14 8.55 2.71 

., 

~ 
>trl 

Sb -~--
RSD 

z,, 

mg/kg "" ~¡¡ 
<LOD NA 96.38 
<LOD NA 92.72 
<LOO NA 80.90 
<LOD NA 124.10 
<LOD NA 61.36 
<LOD NA 42.44 
<LOD NA 41.32 

<LOD NA 37.67 

<LOO NA 41.59 

<LOD NA 79.23 

<LOD NÁ '" 76.28 
<LOD NA 83.91 
<LOD NA 71.86 
<LOO NA 84.94 
<LOO NA 77.86 

<LOO NA 81.72 
1.62 0.85 54.95 
1.31 2.00 44.42 

1.65 2.48 44.06 

1.11 3.27 47.01 

1.18 1.23 43.05 
2.18 1.68 77;06 

1.70 1.05 63.83., 

2.30 1.90 40.51 
<LOO NA 38.98 
2.91 1.06 85.01 

1.26 0.49 71.51 
1.97 O.SS 74.56 

0.94 1.52 63.52 
3.31 2.44 65.07 
2.10 1.15 57.85 

1.33 0.43 58.50 
1.58 0.88 45.33 

1.72 1.02 51.85 

Ciudad Universitaria, Delegaciún Coyom:án, CP 0451 O México D.F .. ;vléxico 
Tel. (55) 56 22 42 83 Fxt 129 1::mail: fmrclúi:g:eol9gia.ur_1[ur1mx finrch(a1,hotmail.co1!} 
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RSD 

" i\\! 
2.90 
3.31 

3.64 

2.79 
2.78 
1.45 

1.37 

2.09 

2.12 

3.30 · 

4.43 
2.60. 

2;03 
2.34 

2.67 

2.47 

1.81 

2.39 

1.89 

1.84 

f97 

0.86 

3.27 
1.10 

2.03 
2.00 

1.28 

1.80 

0.90 

0.52 

1.77 

1.58 
0.57 

3.00 



I • :; 
ID Campo 

.S7-LC (0-Scm) 
S7-LC (5-25cm) 

S7-LC (25~50cm) 
S7-LC (50-100cm) 

S7-LC jlOO-lSOcm) 

S7-LC (+150cm) 

$7-RB (O-Scm) 

S7-RB (5-25cm) 

S7-RB (25-SOcm) 

57-RB (50-lOOcm} 

S7-RB (100-lSOcm) 
S7-RB (150-200cm) 

S7-RB (200-250cm) 

S7-RB (250-300cm) 

57-RB (300-350cm) 

57-RB (+350cm) 

S7aRC. (Q~Scm) 
S7-RC (5-25cm) 

S7-RC (25-50cm) 

57-RC (50-100cm) 

57-RC (lOO~lSOcm) 

57-RC (+150cm) 

S8-A (0-Scm} 

S8-LB(0-5cm) 

S8-LB(2Scrn) 
S8-lB{40cm} 
S8-LC(O-Scm) 

S8-LC(2Scm) 

S8-LC(50cm} 

S8-LC(100cm) 

S8-LC{1S0cm) 

S8-LD(D-5cm) 
S8-LD(25cm) 

S8-LD(SOcm) 
S8-LD(100cm) 

S8-LD(120cm) 

At 

n'l"g/kg 

22705.26 

19775.48 

24082.85 

27087.08 

13566.03 

17263.87 

15630.08 

9664.61 

11621.87 

10583.15 

6888.27 
9035.67 

12215.05 

11980.48 
13208.68 

10199.07 

14315.81 

17310.59 

12044.30 

13031.78 

13703.17 

13821.17 

10589.51 

12185.00 
12771.34 
17579.88 
20069.34 

21890.20 

18266.15 

10284.59 

8395.19 

12888.56 
13718.80 

25374.95 

18613.04 

22889.86 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

As Ba C:d 
RSD RSD RSD RSD 
% mg/kg % mg/kg % mg/kg % 

1.43 10.29 2.55 253.87 1.52 5.08 1.97 
0.44 8.20 2.65 210.45 o.so 4.69 0.85 
1.84 10.45 1.70 238.86 2.03 5.11 0.59 
2.63 9.26 2.12 237.56 2.81 5.90 0.96 
2.85 8.65 2.25 145.19 3.02 4.53 1.19 
1.21 7.60 0.47 200.50 1.23 4.97 2.58 
1.67 7.05 0.24 168.58 1.66 3.86 2.91 
3.46 5.36 1.42 103.32 3.46 2.76 0.35 
1.63 6.01 1.09 117.14 1.84 3.72 1.61 
2.01 3.38 1.54 100.50 2.11 3.33 1.95 
1.40 2.65 2.30 85.89 1.49 1.77 4.86 
1.53 2.18 4.97 122.99 1.66 3.60 4.69 
2.04 3.90 2.71 112.58 2.08 5.28 3.12 
1.85 4.59 2.79 118.98 1.98 2.36 0.49 
0.28 6.93 3.98 170.18 0.32 3.45 3.10 
2.10 2.22 3.38 110.32 2.26 3.19 3.07 
1.12 9.43 3.50 201.38 1.27 5.24 2.87 
0.97 9.93 6.64 226.15 1.10 5.23 0.80 
1.02 5.94 6.62 169.12 1.10 4.71 0.19 
0.29 6.50 1.61 168.90 0.35 4.52 1.21 
1.60 5.56 1.95 174.79 1.74 4.19 2.37 
1.86 7.38 4.86 186.80 2.01 4.47 2.47 
1.71 5.32 4.69 131.87 1.96 2.05 3.16 
3.02 4.36 3.12 125.28 3.25 3.25 1.71 
2.50 <LOO 0.49 111.04 2.54 3.01 0.85 
1.21 3.09 3.10 147.36 1.26 5.44 6.51 
0.59 7.17 3.07 217.44. 0.78 3.25 1.24 
1.33 11.65 2.87 248.10 1.38 4.25 2.13 
1.93 7.95 0.80 209.81 2.12 3.66 4.28 
1.32 8.97 0.19 136.94, 0.86 2.54 2.28 
0.59 3.32 1.21 107.00 0.56 3.14 3.46 

1.84 11.17 7.42 126.05 0.76 4.28 0.14 
1 .72 14.96 8.56 157.85 0.67 6.32 4.15 
1.20 19.22 7.30 253.68 0.08 3.61 4.88 
0.70 12.36 4.14 172.03 1.08 3.06 2.16 
0.98 17.42 5.72 253.73 0.35 4.03 1.65 

Cr 

mg/kg 

22.49 

22.57 

24.49 

29.39 
17.47 

25.27 
15.37 

10.98 

14.25 

11.73 
6.12 

19.11 

21.61 

8.88 

13.28 

10.27 

24.42 

24.26 

20.44 

19.18 

18.72 

21.49 

8.10 

10.83 
15.53 

27.21 

15.63 
28.83 

20.29 

13.74 

12.75 

20.27 
36.74 

20.91 

16.79 
24.27 

Ciudad Universitaria, Dclc:gaóón Coyo,1cá11, CP 04510 México D.F., \'1(ixi,o 
Tel. (55) 56 22 42 83 1'.xt. 129 email: frnn:h:a.gcolo!!ia. una,11.111x linrch!á,hNmail.com 

Cu 
RSD RSD 
% mg/kg % 

3.43 32.09 2.38 
0.57 25.66 0.93 

2.54 30.98 2.31. 
1.55 43.67 1.80 
2.51 15.36 2.55 
2.25 13.94 3.34 
2.21. 24.54 3.54. 

2.53 11.23 O.SS 
1.50 14.14 1.36 
1.28 11.41 0.12 
1.93 9.54 0.81 
2.28 12.81. 0.38 

1.43 24.42 1.79 
2.21 20.88 1.59 

1.51 43.30 2.02 
2.01 16.11 2.77 
0.61 24 .. 41 0.72 

1.27 27.21 2.04 

2.29 19.79 2.58 
3.53 16.04 2.52 

1.50 15.40 1.43 
2.10 18.45 3.27 

0.82 12.83 1.59 

0.69 11.86 0.49 
1.49 12.28 1.98 
3.67 19.17 2.36 

O.SO 30.88 1.20 
1.12 24.06 1.37 
2.02 20.58 6.27 

0.63 9.26 4.11 

2.39 11.92 4.40 

1.29 10.17 2.43 

3.00 17.77 2.33 

2.28 33.62 1.14 
3.12 11.40 1.34 
1.30 19.59 1.83 

12 



:~;·~t '·' 
ID~po " .. L ...- { .•.,;§ ¡~ 

S7-LC (0-Scm) 
57-LC (S-2Scm) 
S7-LC (25-SOcm) 

S7-LC (S0-100cm) 

S7-L<1('.100~ 6Dcm} 

~1.~L.t.}Ft~&~rnt ·. 
$7-RB {O-Scm} 

S7-RB (5-2Scm) 
S7-RB (25-SOcm} 
S7-RB (50-lOOcm) 

$7-RB (100-lSOcm} 
S7-RB (150-200cm} 
S7-RB (200-250cm) 
S7-RB (250-300cm) 
S7-RB (300-350cm) 

S7-RB (+350cm) 

"$7fRC lO-Sciiif' !i, 

S7~Rc (S~ÍScri'fr " 
57•8C (25'..SOcní) 
S7-RC (Sb-iOOém) .;. 
s1Yhe· fl:ee;iSbcm j1, 
s7~Rc: (fl~Qcm) 
S8-A (0-Scm) 

58-l B{Or;~etoY; 

ss~ta(is~m) 
S8-LB{4.0c1JJ,L . '*~ 
S8-LC(O-Scm) 

S8-LC(25cm) 
S8-LC(S0cm) 

S8-LC(100cm} 
S8-LC(150cm) 
S8-LD(O-Scm) 

., 

5 8-LD(JScm) 
SSlLO{SOcm) 
58-LD(lOOcm) 
S..8-LD(UOcm) 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Pb fe Mn w. !®,9, 1 )l i;~~ .,,-..·~ >% ;n,m ~RSD.'6i 1tmgfkg 'Rso:% ;;¡kg 'RSD% RSD% 1 mg/kg 
29048.37~ i.oo 548.69 1.66 20.79 0.66 17.70 2.79 
27404.96 1.23 445.25 1.45 18.18 1.24 14.94 3.98 
,29215.30 0.47 546.41 1.45 1· 20.63 1.59 17.35 3.38 
33792.40 1.03 668.48 0.63 22.26, 1.41 19.05 3.50 
2843'1.67 

--- • . ·11 
,,0.23 307.34 1.94 13.89 1.64 10.27 6.64 

29548 .. 42 0.66 419.28 0.38 18.05 1.17 13..31 6.62 
23778.87 1.23 401.31 0.58 14.77 0.96 13.70 2.10 
18141.54 1.33 232.31 0.26 10.00 2.27 6.84 6.08 
23244.61 0.31 276.91 1.43 12.00 2.21 9.51 2.97 
21780.46 1.28 248.46 2.21 10.11 2.00 7.42 9.15 
12932.94 1.34 183.21 1.28 7.76 1.31 6.11 5.68 
23207.42 1.22 312.98 2.55 13.61 1.61 7.12 3.70 
30011.94 0.83 295.68 2.65 13.90 1.73 11.02 11.10 
15765.26 1.73 238.08 1.70 10.42 3.86 6.45 6.98 
20923.07 0.48 247.89 2.12 13.72 0.34 8.14 4.20 
19914.67 0.94 211.51 2.25 10.77 1.94 5.82 9.82 

1'~3ó's'~~l3'" : o.42 i 453.73 0.47 19.87 1.92 17.20 5.05 
30895,54 •.0:36 457.50 0.24 20.13 1.37 16.72 0.22 
,27914.96 0.24 393.78 1.42 17.07 l.03 13.69 5.43 
26751,,71 0.67 401.03 1.09 17.11 ,l.12 13.48 2.55 
2.4963;93': '0.83 376.75 1.54 16.45 1.15 13.55 4.18 
27144.33 • 0.92 411.50 2.30 17.87 1.30 15.76 5.06 
13377.21 1.23 363.23 1.15 9.68 1.02 6.68 8.03 
21Q~8,45 2.38 391.00 2.24 7.37 2.13. 12.45 4.74 

1,1,1~74.18 .o,as 168.12 2.52 8.91 1.42 14.32 2.63 
31378.95, 1.15 342.22 0.22 13.09 1.96 17.35 1.74 

18604.62 0.94 439.62 3.17 12.25 1.62 17.91 1.46 
26148.75 1.28 471.19 2.15 17.69 1.97 22.32 2.08 
22643.18 0.07 352.96 2.96 13.45 0.90 14.47 0.95 
19155.04 1.15 235.65 1.03 8.60 1.54 11.57 3.60 
19417.26 2.04 237.95 4.31 8.55 2.73 12.39 5.60 

28903.65 . 1.57 351.83 1.41 9.97 2.80 16.27 7.71 
50807.60' 1.24 405.22 ,,1.33 .14.90 0.67 19.62 4.31 
26427.19 2.14 581:96 2.09 15.40 0.89 24.41 1.02 

22982.05 1.04 416.64 1.10 10.73 1.23 18.35 2.53 
29386.57 1.79 491.46 1.70 17.03 0.65 23.22 1.40 

' 

mg/kg 
0.92 
3.23 
1.68 

2.73 
2.31 
4.17 

0.92 
2.27 
1.48 
0.63 
<LOD 

1.86 
1.38 
1.89 
2.78 

1.50 
3.31 

1.87 
3.51 
0.66 

1.90 
1.94 
0.54 

<LOO 

<LOO 
<LOD 
<LOD 

<LOD 
<LOD 

<LOD 
<LOO 
<LOD 
<LOD 
<LOO 
<LOD 
<LOD 

Ciudad Universitaria. Delegación Coyoacán. CP 045 l O México D.F., :vléxico 

SI> 

Tel. (55) 56 22 42 83 Ext. 129 eniait hnrchrii.!geologic1.11nam.mx fmrch@hotmail.com 

~ ,g .Ji"~~ }l.rt"'! 
,,,. .. 

RSD ~ RS0'% mgfkg 
1.74 95.66 2.39 
1.54 86.39 0:21 
o.io 98,59. 1 1.95 
1.40 116.63. 1.97 

1.28 63;02 1.92 
0.72 76.si" 2.59 
2.88 65.91 2.28 
0.80 43.68 1.96 
1.70 53.60 1.64 
1.82 44.58 0.41 

NA 34.93 1.29 
0.98 50.55 1.59 
1.65 70.72 1.57 
2.36 48.47 1.62 
1.99 74.74 1.34 

0.59 52.81 2.75 
1.43 , 80.90 0.21 
0.77 84.54 1.44 
1.12 74.74' 2.22 

1.12 76.06 2.39 
0.54 70.09 0]7 
2.501 74.03 2.55 
1.78 45.90 0.59 
NA 43.45. (J.53, 

NA .48.03 1.35 
NA 71.9S 3.34 
NA 70.23 0.72 
NA 84.36 1.06 
NA 69.84 3.04 
NA 49.43 0.68 
NA 45.01 2.58 
NA 62.95· 1.33 
NA 76.80 2.88 
NA 88.96 1.92 

NA 64.05 2.63 

NA 83.67 0.47 
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1, ·,~ 4campo 

S8-RB (O-Scm) 

58-RB (S-30cm) 

S8-RB (30-4Scm) 

S8-RB (45-70cm) 

S8~RC (0-Scm) 
ssJ1ft1(5-25cm} 

S8-RC (25-SOcm) 

S8-RC (50-lOOcm) 

S8-RC (+100cm) 

S9-A (0-Scm) 

S9-A (5-25cm) 

S9-A (25-SOcm) 

S9-A (50-lOOcm) 

S9-A (100-lSOcm) 

S9-A (150-200cm} 

S9-A (200-250cm) 

59-LB (0-5cm) 

S9~LB {5~25cm) 
S9-LB (25-50cm} 

s9':ca csó-iooé:ml 
S9~Uf (100-1 SOcm) 

S9-LB (150-200cm} 

S9-LB {200-250cm) 

S9-LB (250-300cm) 
59-LC (0-Scm) 

S9-LC {5-25cm} 

S9-LC (25-SOcm) 

S9-LC (50-lOOcm} 

S9-LC (100-lSOcm) 

S9-LC (150-200cm) 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Al As Ba Cd 

::ilfki 
RSD RSO RSD RSD 

mg/kg % % ·mg/kg % mg/kg % 
9361.68 1.96 6.11 1.16 105.32 2.16 2.01 4.25 
8486.32 1.23 4.37 1.89 90.16 1.02 1.08 4.09 
16189.84 0.90 26.38 2.63 204.83 1.55 <LD NA 
16907.50 2.02 9.69 1.56 204.92 2.05 3.54 3.09 
24646.00 4.21 5.35 1.06 249.04 4.51 3.08 0.89 
28430.76 2.85 11.06 0.32 233.74 2.58 3.13 0.25 
26538.38 3.53 8.20 1.25 231.39 3.55 3.11 0.57 
11952.44 2.57 9.66 3.25 132.23 2.90 3.10 0.88 
24465.59 0.96 11.32 1.41 212.24 0.99 2.93 3.15 
12282.77 1.59 6.08 0.83 128.10 1.74 3.49 2.48 
9103.24 2.09 5.74 1.40 103.69 2.34 2.98 1.58 
9053.73 1.90 5.02 0.44 100.88 2.21 5.49 2.20 
9840.15 0.84 6.78 0.44 99.23 0.94 2.58 1.43 
12254.57 0.72 6.28 2.74 132.23 0.81 2.90 6.56 
12211.44 1.46 5.82 1.54 110.72 1.70 3.58 6.12 
12172.79 1.92 6.20 2.17 127.54 2.23 2.20 1.97 
23165.02 4.13 11.71 0.64 249.88 4.48 3.34 2.18 
6488.64 0.98 4.51 2.14 90.73 1.06 1.60 3.00 
7904.68 1.54 4.76 3.01 93.13 1.57 2.28 4.67 
7276.94 3.59 3.29 1.99 94.03 3.85 2.69 1.08 
7050.21 2.32 5.65 1.69 95.12 2.48 1.83 1.56 
6454.20 O.SS 4.52 1.26 75.33 0.72 1.45 2.21 
7074.23 1.86 5.26 1.68 82.71 2.01 1.43 4.05 
7521.60 0.66 2.37 1.54 84.49 0.79 1.52 3.63 
12919.39 1.87 4.95 0.65 146.60 1.98 4.25 2.63 
10575.90 1.14 7.43 O.SS 119.95 1.23 3.27 1.50 
13408.61 2.44 7.29 2.09 151.40 2.53 3.42 1.31 
14544.29 1.09 6.42 4.88 165.27 1.20 3.54 3.22 
12112.96 1.83 3.63 3.27 132.64 2.00 3.00 3.90 
10069.96 1.35 4.21 3.41 108.99 1.45 1.85 2.51 

Ciudad Universi1¡1ria. Ddegación Coyoacán. CP 045 l O Mé:-:irn D.F., :Vléx irn 

Cr 

mg/kg 
7.34 

6.18 
18.57 

15.32 

17.63 

17.37 

18.50 

17.03 

18.30 
12.96 

12.52 

8.96 

11.78 

9.88 

14.11 

8.29 

22.40 

5.68 

9.00 

10.96 
7.63 

4.81 

4.94 

5.84 

22.79 

16.04 

35.09 

20.55 

12.62 

7.32 

Tel. (55) Só 22 42 8'.\ Ext. 129 cmail: [!1:rcll,!!,·grnl,1gia .. ':!.é1am.mx fimch(i;i)hotmail.co_!!! 

Cu 
RSD RSD 
% mg/kg % 

1.04 19.99 0.35 
1.27 48.54 1.91 
0.48 44.57 0.72 
2.89 16.18 2.63 

2.28 74.17 2.90 
1.91 32.72 1.44 

2.09 53.44 2.17 
2.54 27.81 8.78 
2.13 30.19 1.97 
0.99 307.83 9.12 
1.11 181.12 3.64 

1.26 141.40 4.61 
1.21 142.61 4.34 

2.37 89.03 1.30 
2.80 65.31 2.14 

1.70 57.92 1.86 

o.so 27.02 0.62 
2.62 9.61 2.47 
1.57 8.78 2.79 
0.21 9.07 1.56 

1.48 8.33 2.93 
1.09 6.16 0.91 
1.86 7.44 2.10 
4.22 7.46 3.16 
0.54 25.84 1.06 
1.62 25.03 1.13 
0.64 22.79 0.88 
1.98 23.57 2.43 

3.06 24.97 1.92 

1.29 20.73 3.20 
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.;¡~tJ:~- ' 
ro campo 

.. · 
S8-RB (O-Scm} 

S8-RB (S-30cm) 

S8-RB (30·45cm) 

S8-RB (45-70cm) 

S8-RC (0-5cm) 

S8-RC {5-25cm) 

S8::fÍI; (25-SOcm) 
58-RC (50-lOOcm) 

S8-RC (+100cm) 

S9-A (0-5cm) 

S9-A (5·2Scm) 

S9-A (25-50cm) 

S9·A (50-lOOcm) 

S9-A (100-lSOcm) 

S9-A (150-200cm) 

S9-A (200-2SOcm) 

59:-lll ( 0-Scm} 

S9-LB (S-25cm) 

S9-LB (25-SOcm} 
S9-LB (50-lOOcm) 

S9-LB (100-lSOcm) 
S9,LB (15D-200cm) 

S9-LB {200-250cm} 
S9-LB ,(250-300cm) 

S9-LC (0-5cm) 

S9-LC (5-25cm) 

S9-LC (25-SOcm} 

S9-LC (S0-100cm) 

S9-LC (100-lSOcm) 

S9-LC (1S0-200cm) 

' Fe 

mg/kg 
14076.96 

10373.70 

37964.00 

21054.92 

21601.25 

21663.97 

21632.61 

23194.97 

21839.32 
18941.97 

17805.54 

15929.04 

16162.30 

15456.99 
21490.51 

14032.09 

¡ 19342.89 

10583.44 

15209.68 
17474.98 

12575.99 
10230.69 

10541.69 

10566.04 
26769.74 

21092.71 

22730.64 

22760.79 

20125.93 

13161.34 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

-c. 

Mn Ni Pb 
RSD RSO 

RS0% mg/kg RSD% mg/kg % mg/kg % 
1.56 343.41 1.59 10.27 0.94 9.86 3.99 
1.87 245.04 0.73 5.77 1.95 7.88 5.52 
1.19 546.94 1.14 3.64 4.56 24.80 1.53 
0.77 602.28 0.77 14.26 0.61 26.02 1.90 
0.27 651.26 5.12 16.07 1.84 21.42 2.17 
1.64 592.70 1.80 12.61 0.95 18.21 3.65 
0.95 421.98 3.46 14.34 1.40 19.81. 2.91 
1.44 372.38 3.71 11.17 0.68 15.87 6.65 
1.63 528.82 1.31 13.32 2.61 18.26 4.90 
0.66 313.75 0.80 8 .88 0.47 14.29 1.81 
1.29 304.16 0.42 9.06 1.00 12.23 4.20 
0.03 261.70 1.79 

1 

6.73 1.05 14.58 1.71 
0.96 311.45 1.69 9.07 2.83 26.55 3.32 
0.62 239.95 2.51 7.63 2.47 12.04 4.11 
1.23 263.24 0.12 9.59 2.18 15.09 6.31 
3.28 295.58 3.31 7.97 1.78 12.58 3.48 
0.25 506.70 0.32 22.99 0.90 15.33 2.05 
:1.02 172.90 0.95 6.90 1.51 5.15 8.58 
0.18 186.83 0.90 8.81 2.49 5.77 4.64 
0.65 207.28 1.87 9.32 1.26 6.49 9.85 
0.70 191.63 1.96 7.86 2.71 5.74, 3.19 
1.67 171.80 1.63 5.92 3.94 5.23 7.22 
1.94 185.87 1.99 6.38 2.66 5.14 5.41 
2.26 164.54 1.47 6.46 1.60 5.11 16.61 
0.42 345.38 1.94 14.09 1.55 15.35 2.22 
0.69 317.09 1.69 12.76 2.24 13.31 3.71 
0.59 353.95 1.11 23.64 1.49 13.30 0.81 
0.90 314.18 0.10 15.11 1.57 11.45 5.59 
1.34 249.70 2.08 10.36 1.61 9.55 2.42 
0.82 211.69 0.83 7.22 3.39 7.51 3.68 

Ciudad L'niversitaria. üclcgaciún Coyo;,cán. C:I' 0451 O \.1éxiw D.F .. México 

~ 
~ 

Sb 
RSO 

Zn l 

RSD 
mg/kg % mg/kg % 

<LOD NA 46.22 0.89 
<LOD NA 30.72 1.50 
<LOO NA 41.19 3.55 
3.36 0.15 69.37 1.80 

<LOO NA 73.99 1.79 
<LOO NA 67.43 1.35 
<LOO NA 70.71 1.57 
<LOD NA 54.15 2.22 
<LOO NA 64.21 2.22 
1.57 2.46 51.17 0.38 
2.63 2.13 51.12. 0.43 
1.89 3.62 40.23 1.53 
1.22 0.85 53.32 2.19 
0.53 1.39 50.86 2.24 
1.56 0.88 50.86 0.53 
2.53 1.24 54.90 0.75 

<LOD NA 71.83 0.28 ' 
<LOD NA 32.31, 1.56 
<LOD NA 39.05 2.44 
0.17 0.79 42.48 1.70 
0.10 1.63 35.15 2.40 
0.17 1.31 27.42 1.37 

<LOD NA 31.39 1.49 
<LOD NA 29.36 2.33 
1.97 1.03 67.38 0.80 
0.58 1.39 60.27 0.56 
1.98 0.48 67.10 0.18 
3.09 2.16 72.13 2.78 
0.82 0.79 57.98 2.16 
1.66 0.83 45.60 0.77 

T~I. (55) 56 22 42 83 b t. J 29 cmail J,n_i:~h al.!cl~h~.~!h,lll!:111;.11:1~ fmrch(i/;hotmailco,n 
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• 
- Al 

ll>Carn~ 
;~ mg/kg 

S9-LD (O-Scm) 30996.69 
S9-LD (5-25cm) 21433.78 
S9~LD (25-SOcm) 23609.65 
S9-LD (50~100cm} 11990.63 
S9-RB (O-Scm) 29405.22 
S9-RB (5-25cm) 51043.26 
S9-RB {25-SOcm) 7958.93 
S9-RB (50-lOOcm) 18626.91 
S9-RB (100-150cm} 8358.09 
S9-RB (150-200cm) 7177.16 
S9-RB (200-260cm) 13763.42 
S9-RC (O-Scm) 10397.71 

S9-RC (5-2Scm) 22402.14 
S9-RC (25-50cm) 21031.79 
S9-RC (50-lOOcm} 13496.48 
S9-RC (100-lSOcm) 16195.38 
S9-RC (150-200cm) 10885.87 
S9-RD (0-Scm) 29946.23 

S9-RD (5-25cm) 17054.69 

S9-RD (25-SOcm) 15923.52 
S9-RO {50-lOOcm) 8729.44 

~: • . ·.• .•.•,, ce·· 
Fe 

ID Campo 
,,. .• ;¡ .. : r.,.11~, 

59-LD (O-Scm) 26670.51 

S9-LD (5-25cm} 22573.30 
S9-LD (25-SOcm) 24465.41 
S9-LD{Só~1oocm) 23048.49 
S9-RB (0-5cm) 24312.17 

S9-RB {5-25cm) 30987.13 
S9-RB (25-SOcm) 27656.88 
S9-RB (50-lOOcm) 28477.46 
S9-RB (100-lSOcm) 16440.43 
S9-RB (150-200cm) 13312.82 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

As Ba Cd 
-¡;¡, 

RSD 1 RSD 
RSD% mg/kg % mg/kg RS0% mg/kg % 
2.66 10.53 2.38 323.30 2.91 4.65 1.15 
0.77 9.74 3.36 228.43 0.85 3.73 0.60 
1.65 10.07 1.07 231.36 1.73 4.78 1.35 
2.77 6.09 O.SS 149.23 3.11 3.87 2.10 
2.78 11.31 2.45 300.64 2.86 4.41 2.29 
1.46 22.16 3.69 345.04 1.60 5.65 1.18 
0.31 2.56 1.71 97.68 0.22 4.35 3.20 
1.35 8.19 0.53 230.86 1.50 4.77 1.50 
2.72 5.25 1.56 117.82 2.98 2.49 0.79 
1.14 4.45 1.46 92.86 1.36 1.89 3.80 
1.60 6.09 0.76 160.27 1.74 3.44 1.95 
1.88 5.33 2.58 104.50 2.21 2.07 6.25 
1.28 9.59 2.07 267.52 1.34 4.47 1.87 
1.06 9.32 2.07 244.54 1.11 4.13 3.15 
1.83 8.66 0.38 191.37 2.09 4.07 0.52 
0.71 7.32 2.27 210.62 0.80 3.85 2.31 
o:ss 7.55 0.49 116.74 0.89 3.87 1.84 
0.87 13.21 1.86 298.73 0.93 4.67 2.40 
0.53 7.10 2.55 199.93 0.57 3.71 1.32 
1.98 6.97 1.47 184.45 2.08 4.06 1.70 
1.59 3.87 1.09 108.30 1.61 2.64 1.11 

Mn Ni Pb 
RSD RSD 

RSD% mg/kg . RS0% mg/kg % mg/kg % 
1.44 694.02 0.76 21.75 1.99 25.51 1.46 
0.94 490.66 0.47 17.01 1.05 17.73 2.20 
0.30 517.12 1.76 18.52 1.50 18.24 5.64 
0.74 298.85 0.75 13.49 1.21 11.74 2.26 
0.71 660.53 0.27 26.02 2.91 21.98 2.22 
0.88 1443.64 1.23 28.77 0.78 46.33 0.77 
0.57 297.89 0.43 10.06 1.67 12.66 2.95 
1.10 394.68 1.88 19.79 1.16 15.48 3.30 
0.33 232.59 1.30 9.41 3.58 10.67 6.39 
1.96 156.92 1.67 7.55 4.07 7.59 4.97 

Ciudad Universitaria, Delegación Coyoacán. CP 0451 O México ü .F.. :\1éxico 
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-

Cr Cu 
RSD RSD 

mg/kg % mg/kg % 

22.41 0.90 51.98 0.67 
18.04 1.37 33.88 1.31 

21.72 3.58 48.35 4;33 
17.85 2.27 28.46 1.54 
23.03 1.74 46.62 1.85 
20.37 1.67 111.81 1.28 
14.16 2.97 17.60 2.12 
27.64 1.68 27.24 1.58 
10.36 1.06 16.47 5.07 
6.71 0.47 15.01 2.15 

15.99 2.87 18.98 4.10 
8.11 1.59 13.82 2.98 
24.52 2.47 26.61 2.36 
24.45 2.72 23.58 2.15 
21.05 0.64 24.13 0.90 

25.66 2.74 27.18 3.03 
16.81 4.10 11.94 4.32 
26.27 0.56 41.88 0.10 
18.23 1.67 20.72 2.69 
20.83 1.71 20.28 2.86 
10.78 2.40 12.81 3.26 

Sb Zn 
RSD RSD 

mg/iég % mg/kg % 
3.43 1.60 104.04 0.73 
1.95 0.47 80.14 1.81 
3.27 2.41 86.89 2.84 
4.02 1.21 62.56 1.71 
2.24 0.37 93.24 1.31 
1.48 1.04 150.74 1.43 
0.84 0.49 47.76 2.41 
1.55 1.24 81.44 1.13 
2.15 0.88 44.48 2.21 
1.29 1.15 48.65 0.41 

Tel. (55) 56 22 42 83 Ext. 129 email: 11nrch:a.>.?r;olngi,1.u<1,1!~~~ fmrch{ii;botmail.c(~~ 
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Fe 
ID Campo 

mg/kg 

S9-RB {200-260cm) 21820.74 

S9-RC (O-Scm) 14283.39 

S9-RC (5-2Scm) 26007.27 

S9-RC (25-SOcm) 25038.18 

S9-RC (50-lOOcm) 24945.22 

S9-RC (100-150cm) 23578.74 
S9-RC (150-200cm) 25035.18 

S9-RD (0-Scm) 26601.30 
S9-RD (S-2Scm} 23171.90 

S9-RD (25-SOcm) 25130.86 

S9-RO (50-lOOcm) 17849.65 

CONTROL DE CALIDAD 

Laboratorio Nacional de Geoquimica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Mn Ni Pb 
RSD RSD 

RSD% mg/kg RS0% mg/kg % mg/kg % 

0.84 335.19 1.35 13.24 1.24 11.76 11.28 

0.98 156.71 1.82 8.50 1.63 12.83 S.72 

O.SS 494.00 0.34 19.04 1.15 17.46 2.76 

0.71 463.30 0.66 19.59 1.11 17.12 3.64 

0.52 365.42 0.24 16.77 1.52 13.95 3.23 

0.62 495.24 0.27 25.28 0.34 16.49 7.66 

0.95 320.56 0.99 12.65 0.65 14.52 6.24 

0.95 680.95 1.58 23.37 1.19 25.87 3.59 

0.53 377.70 1.20 15.72 1.86 12.51 8.60 

1.11 392.42 0.35 16.49 0.37 14.08 7.56 

1.65 236.43 0.68 9.98 4.77 19.95 2.19 

Sb Zn 
RSD 

mg/kg. % mg/kg 

2.12 1.88 77.94 

1.61 0.76 46.42 

2.36 2.21 82.01 
0.99 0.90. 82.14 

1.69 1.65 91.59 

2.19 1.76 88.63 

2.55 1.07 55.48 

0.65 2.05 104.40 

2.03 1.47 73.64 

2.76 1.11 98.29 

1.33 1.41 47.20 

En el caso de los análisis determinados por ICP-OES la concentración de cada elemento fue determinada por 
triplicado, el valor reportado es el promedio de las tres determinaciones reportando también la desviación 
estándar relativa (RSD) de las mediciones. 

Para determinar la exactitud se utilizaron estándares de control analítico de concentraciones conocidas (5 y 50 
ppm) los cuales fueron analizados como muestra para determinar su concentración por medio de curvas de 
calibración preparadas, indicando un buen desempeño del método de análisis. 

% exactitud Al As ea Cd Cr Cu Fe Mn Ni Pb Sb 

50 ppm 102.22 94.43 104.70 92.82 96.91 102.49 99.57 98.05 92.13 98.13 95.71 

5 ppm 100.42 102.39 104.25 108.92 103.41 94.37 105.81 107.11 109.38 109.66 102.16 

Sin mas por al momento quedo a sus ordenes. 

Ciudad l;nivcrsitaria, Delegación Coyoacán, CP 0451 O México D.F., México 
Tel. (55) 56 22 42 83 Ext. 129 cmai!: fmrch(cl)geok•.gia.unam.mx fmrch'.@,hotmail.com 
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RSD 
% 

2.90 

0.71 
2,51 

1.86 

0.68 

2.25 
4.43 

0.42 
2.18 

1.41 

3.11 

Zn 

92.63 

108.74 



Datos del solicitante: 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

INFORME DE RESULTADOS ICP-OES 

MOL/NITO 

Dr. Francisco Martín Romero correo electrónico: fmrch@geologia.unam.mx, fmrch@hotmail.com 

Dirección: Instituto de Gelogia, UNAM. Teléfono: 56224386 ext 129 

Información de las muestras: 

Fecha de recepción de mu~~~r.as: .13 de julio del 2015 

Se analizaron 129 muestras de suelos del Molinito. 
Las muestras se recibieron en bolsas de plástico de 25X10 cm. 

Información de los análisis 

En las 129 muestras se determinaron elementos traza por Espectrometría de Emisión Óptica con Plasma 

Inductivamente Acoplado (ICP-OES) en un equipo Pekín Elmer serie 8300. 

Las muestras fueron digeridas por el método EPA 3051, los resultados se reportan en mg/kg. 

Modo de inyección: Ca mara ciclónica. 

límites de detección: 

Los limites considerados son para modo de inyección cámara ciclónica y están reportados en mg/L. 

LDmg/l Al As Ba Cd Cr Cu Fe Mn Ni Pb Sb 
0.08 0.07 0.01 0.02 0.003 0.122 0.01 0.007 0.01 0.03 0.1 

Lista de muestras: 

Zn 
0.007 

ID Campo 
coordenadas 

ID Campo 
coordenadas 

ID Campo 
coordenadas 

X y X y X y 

Ml-A (5cm) 531984 3237820 Ml-RB (5cm) 532034 3237804 M2-LB (50cm) 531953 3236547 

Ml-A (25cm) S31984 3237820 Ml-RB (25cm) 532034 3237804 M2-RB (5cm) 531944 3236498 
Ml-A (50cm) 531984 3237820 M1-RB (50cm) 532034 3237804 M2-RB (25cm) 531944 3236498 
Ml-LB (5cm) 531921 3237854 M2-A (5cm) 531965 3236515 M2-RB (50cm) 531944 3236498 
M1-LB (25cm) 531921 3237854 M2-A (25cm) 531965 3236515 M3-A (5cm) 528349 3237112 

Ml-LB (50cm) 531921 3237854 M2-LB (5cm) 531953 3236547 M3-A {25cm) 528349 3237112 

Ml-LB Roca 531921 3237854 M2-LB (25cm) 531953 3236547 M3-A (50cm) 528349 3237112 

Ciudad Universitaria, Delegación Coyoacán, CJ> 045 JO Méxíct) D.F., México 
Tel. (55) 56 22 42 83 Exl. 129 email: fmrclú1)geologia.un~.~.~:1n~ fmr.~~@h~trr.iaJ.Lc.(?m 



1ocampo 
"" 

M3-LB (5cm) 

M:H.$ {;25.~} 

M3-LB (50cm) 
M3-RB(Scm) 

M3-RB {25cm) 

M3-RB {50cm) 

,M4~A (S.cm) 
M4-A (25cm) 
M4-AI {50cm) · 
M4.~A. (¡ooc:m) 
M4-LB (5cm) 

M4-LB (25cm) 

M4-LB (50cm} 

-RB'tScm}· 
M4-RB (25cm) 

M4-RB !Sócm) 
M7-A (5cm) 

M7-A (25cm) 

M7-A (40cm) 

M7-LS {Scr:n} 
r,M1:.):B,'(2Sq11) 

M7-LBJ40cm) 
M7-RB (5cm) 

M7-RB (25cm} 

M7-RB (60cm) 

MS~)f(sc·m) 
M8..:/{ (25cm) 
MS-A (50cm) 
M8-LB (5cm) 

M8-LB (25cm) 

M8-LB (50cm) 

M8-RB:(Scm} 
MS-R"Ff (2Scm) 
M8-RB (50cm) 
M9-A (5cm) 

M9-A (25cm) 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

coorderiidas 
ID Campo 

coordenadas 
X V X V 

ID Campo 

528303 3237112 M9-A (50cm) 530111 3232025 M 13-A (40cm) 

528303 3237112 M9-LB (5cm} 530117 3232020 M13-LB (Sc:m} 
528303 3237112 M9-LB (25cm) 530117 3232020 M13-LB (25cm} 
528360 3237124 M9-LB (50cm) 530117 3232020 Mi3-LB (50cm) 
528360 3237124 M9-RB (5cm) 530109 3232032 M13-RB (5cm) 
528360 3237124 M9-RB (25cm) 530109 3232032 M13-RB (25cm) 

528726 3236470 M9-RB (50cm) 530109 3232032 M13-RB (50cm) 
528726 3236470 M10-A {5cm) 530132 3232330 M14-A(Scm) 
528726 3236470 MlO-A (25cm) 530132 3232330 M14-A (25cm) 
5287215 3236470 MJO-A (50cm) 530132 3232330 M14-A (40cm) 
528690 3236469 MlO-LB (5cm) 530143 3232319 M14-LB (5cm) 
528690 3236469 MlO-LB (25cm) 530143 3232319 M14-LB (25cm) 
528690 3236469 MlO-LB (50cm) 530143 3232319 M14-LB (50cm) 

528731 3236468 M10-RB(Scm} 530103 3232339 M14-RB (5cm) 
528731 3236468 MlO-RB (25cm) 530103 3232339 M14-RB (25cm) 
528731 3236468 M10-RB (50cm) 530103 3232339 M14-RB (50cm) 
529706 3232296 Mll-A (5cm) 530117 3232020 MlS-A (0-Scm) 
529706 3232296 Mll-A (25cm) 530117 3232020 MlS-A (S-2Scm) 
529706 3232296 Mll-A (50cm) 530117 3232020 M15-A (25-50cm) 
529716 3232290 Mll-LB (5cm) 530704 3231898 MlS-A (+50cm) 
"529716 3232290 M11-LS (25cm) 530704 3231898 MlS-A (roca) 

529716 3232290 Mll-LB (50cm) 530704 3231898 MlS-LB (O-Scm) 
529712 3232356 Mll-RB (5cm) 530704 3231898 MlS-LB (5-25cm) 
529712 3232356 Mll-RB (25cm) 530704 3231898 M15-LB (25-50cm) 
529712 3232356 Mll-RB {50cm) 530704 3231898 M15-RB (0-5cm} 

530002 3232540 Ml2-A {5cm) 530220 3232492 MlS-RB (5-25cm) 

530002 3232540 M12-A {25cm) 530220 3232492 M 1S-RB (25-SOcm} 

530002 3232540 M12-A (50cm) 530220 3232492 M16-A (0-5cm) 

530008 3232526 M12-LB (5cm} 530220 3232492 M16-A (5-25cm) 

530008 3232526 M12·LB (25cm) 530220 3232492 M.16-A (25-SOcm) 

530008 3232526 M12-LB (50cm) 530220 3232492 M16-LB (0-Scm) 

529996 3232546 M12-RB {5cm) 530198 3232495 M16-LB (5-25cm) 

529996 9232546 M12-RB {25cm) 530198 3232495 M16-LB (25-SOcm) 

529996 3232546 M12-RB {50cm) 530198 3232495 M16-RB (0-Scm) 

530111 3232025 M13-A (5cm) 533160 3231224 M16-RB (5-cm 
530111 3232025 M13-A (25cm) 533160 3231224 M16-RB {25-SOcm) 

Ciudad Cniver,itaria, Delegación Coyoacán, CP 0451 O \.léxico 0 .F .. :V1óico 
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coordenadas 
X y 

533160 3231224 

533160 3231224 

533160 3231224 
-e: 

533160 32312241 

533160 3231224 
533160 3231224 

533160 3231224 

530957 3232595 

530957 3232595 
530957 323259.5 
530970 3232602 

530970 3232602 

530970 3232602 

53093:9.' 3232589 
530939 3232589 

530939 3232589 
534135 3231658 
534135 3231658 

534135 3231658 
534135 3231658 

534136 3231657 

534143 3231662 
534143 3231662 
534143" 3231662 
534125 3231653 

534125 3231653 

534125 3231653 
" 

532551 3232832 

53.2551 3232832 

532551 3232832 
532567 3232835 

532567 3232835 

532567 3232835 

532543 32,32824 
532543 3232824 
532543 3232824, 
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Resultados: 

ID Campo 

Ml-A (5cm) 

Ml·A (25cm) 

Ml-A (50cm) 

Ml-LB (5cm) 

M1-LB (25cm) 

Ml-LB (50cm) 
Ml-LB Roca 

Ml-RB (5cm} 

Ml-RB (25cm) 

Ml-RB (50cm) 

M2·A (5cm} 

M2-A (25cm) 

M2-LB (5cm) 

M2·LB (25cm) 

M2-LB (50cm) 

M2-RB (5cm) 
M2·RB {25cm) 
M2-RB (50cm) 
M3-A (5cm) 

M3-A (25cm) 

M3·A (50cm) 

M3~~B [5cm) 
M3-LB (25cm) 

M3-LB (50cm) 

M3-RB(Scm) 

M3-RB (25cm) 

M3-RB (50cm) 

M4.·A (5cm} 
M4-A (25cm) 

M4-A (50cm) 
M4-A (100cm) 

M4-LB (5cm) 

M4-LB (25cm) 

M4·LB (50cm) 

Al 

mg/kg 
17667.81 

16676.24 
22343.67 

17014.68 

27782.61 

20309.22 

11221.98 
25069.08 

24894.61 

25383.32 

46694.43 
27576.46 

22713.50 

17665.10 
23688.71 

27122.47 
28598.85 
30045.27 

10968.69 

12923.39 

13557.77 

34583.08 
41484.66 
40623.93 

25987.05 

22640.08 

36663.54 

8442.13 
16200.54 

24115.54 
15804.90 
14131.80 

12635.05 

18217.35 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

As Ba Cd 
RSD RSD 

RSD% mg/kg % mg/kg RSD% mg/kg % 
2.92 8.81 5.31 255.61 3.24 2.78 1.30 
3.82 7.56 2.84 246.85 4.02 2.60 1.79 
1.73 10.11 4.94 289.73 1.84 3.42 2.49 
2.21 <LOD NA 176.03 2.39 4.75 3.58 
1.22 <LOO NA 263.11 1.35 3.78 2.12 
0.86 <LOO NA 242.55 0.95 3.94 1.42 
4.00 <LOD NA 261.54 4.10 1.69 0.67 
0.87 <LOO NA 201.60 0.97 3.86 1.67 
1.51 <LOD NA 174.99 1.58 3.32 3.78 
1.31 <LOD NA 199.70 1.39 3.52 2.68 
2.85 10.84 1.85 741.30 2.98 4.56 5.73 
4.95 11.25 3.82 532.46 5.16 3.41 1.53 
1.50 7.98 6.65 262.59 1.71 3.66 3.96 
2.95 7.29 9.12 264.34 3.06 3.18 2.98 
2.91 8.58 7.43 305.23 3.06 3.74 9.04 
1.78 5.85 9.45 271.92 1.79 4.14 0.83 
1.08 6.72 3.31 277.25 0.89 4.84 3.22 
1.99 7.13 0.82 331.20 1.78 4.22 1.69 
1.57 3.61 0.47 159.37 1.99 1.78 1.73 
5.11 3.62 2.42 159.59 5.19 2.18 4.26 
2.05 4.50 2.91 169.27 2.06 1.94 2.49 
0.75 2.69 2.11 270.33 0.81 4.70 2.94 
3.03 2.91 3.30 330.98 3.25 4.11 0.93 
0.96 2.85 2.19 297.96 0.97 4.50 0.27 
2.06 2.23 4.52 219.37 2.34 3.81 2.68 
2.52 2.28 4.73 193.60 2.74 3.66 2.04 
0.99 5.52 6.23 246.68 1.02 4.12 1.66 
1.26 4.20 2.25 125.29 1.46 3.09 2.35 
0.90 3.81 3.95 199.76 0.82 3.07 3.75 

1.36 5.90 1.92 200.98 1.38 2.93 1.64 
1.73 4.26 1.31 159.77 1.74 2.10 4.34 
0.53 4.74 2.12 173.21 0.57 2.53 4.37 

1.54 4.68 5.19 153.33 1.69 2.29 5.34 

0.75 4.16 3.17 187.04 0.83 3.19 2.63 

Cr 
RSD 

mg/kg % 

18.67 2.75 
18.25 2.80 

30.00 3.63 
23.06 1.42 
23.21 3.31 
21.77 0.82 
8.86 0.47 
28.49 2.42 

20.45 2.91 
23 .87 2.11 

39.16 3.30 

28.65 2.19 
34.68 4.52 
34.99 4.73 
41.86 6.23 

39.72 2.25 
45.02 3.95 

39.12 1.92 
9.64 1.31 

12.08 2.12 
11.17 5.19 
29.64 3.17 

26.74 1.04 
27.09 1.81 
27.87 2.72 
21.18 1.29 
26.27 2.03 

14.36 0.67 

16.16 1.78 

16.13 2.24 
13.31 1.55 
14.36 4.15 

14.56 1.60 
20.43 2.18 

Ciucbd Unm:rsitaria. Delegación Coyoa,:án. CP 045 JO :Vlé.xi<.:t) 0 .f' .. M,;xico 
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Cu, 

mg/kg RSD% 

10.22 3.89 
9.88 3.87 

13.10 2.74 

7.42 4.00 
11.92 2.23 

11.14 2.39 
17.05 0.67 
10.00 3.39 
7.54 4.21 
10.27 1.07 

24.01 4.40 

12.33 2.12 
13.71 6.21 
5.68 9.98 

12.82 7.80 

18.80 2.01 
49.22 9.42 

33.24 3.88 
19.11 3.16 

22.81 3.81 

14.94 4.06 

318.64 7.24 
161.45 4.22 
142.63 2.63 
137.35 2.17 
74.21 1.93 

84.34 3.02 

49.71 0.94 

51.17 2.30 

39.01 3.34 
34.76 0.48 
32.04 3.20 

26.67 1.15 
31.31 1.50 

3 



ID campo 

Ml-A (5crn) 

Ml-A (25cm) 
Ml-A (50cm) 

Ml-LB (5cm} 

iVll-LB (25cm) 
Ml-LB lSOcm} 
Ml-LB Roca 
Ml-RB (5cm) 

Ml-RB (25cm) 

Ml-RB (50cm) 

M2-A (5cm) 
M2-A (25cm) 

M2-LB (5cm) 

M2-LB (25cm) 

M2-LB (50cm) 

M.2~RB (5cm) 

M2-RB (25cm} 

M2-RB (50cm) 

M3-A (5cm) 

M3-A (25cm) 

M3-A (50cm} 

M3-LB (5cm} 

M3-LB (25cm} 

M3-LB (50cm) 
M3-RB(5cm) 

M3-RB (25cm) 

M3-RB (50cm) 

M4-A (5cm) 

M4-A (25cm) 

M4-A (50cm) 

M4-A (100cm) 

M4-LB (5cm) 

M4-LB (25cm) 

M4-LB (50cm) 

Fe 

mg/kg 
1763653 
17379.75 

20854.37 

32145.45 

26172.25 
24968.56 

10487.34 
24520.38 

25227.16 

25209.79 

29459.20 

21537.98 

23011.31 

22321.81 

25779.15 

27914.64 

31275.79 

23645.94 

11853.45 
12813.18 

12934.37 

25683.90 
24190.66 
26088.82 
22799.98 

22585.05 

25623.85 

20193.82 

19787.39 

18647.43 

14612.53 
17112.59 
15515.66 

20205.63 

RSD 
% 

4.10 

4.78 
2.03 

2.71 

1.47 

1.36 

4.34 
1.17 

1.87 

1.73 

3.36 

6.16 

2.19 

3.27 

3.35 

1.94 

0.41 
1.51 

2.60 

5.49 

2.20 

0.81 
1.09 

0.90 

1.00 

1.19 

0.37 

1.74 

0.66 

2.43 

0.69 
3.39 

1.05 

0.82 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Mn Ni Pb 

mg/kg RS0% mg/kg RS0% mg/kg RSD% 
464.93 2.16 18.02 2.63 1252 6.03 

452.21 2.00 17.64 2.10 12.96 1.56 
592.49 1.44 26.89 2.70 16.85 3.18 
573.19 1.61 19.04 2.89 6.67 8.49 
464.67 150 18.32 1.38 4.83 1.90 
401.48 2.46 16.31 1.14 4.80 8.03 
117.37 0.93 6.87 1.48 <LOD NA 
429.56 1.02 22.33 0.80 13.44 2.97 
423.32 2.04 17.47 0.53 5.63 10.06 
490.86 2.61 20.63 3.77 6.81 10.73 

673.93 0.33 29.84 1.26 10.66 11.37 
482.04 2.17 21.23 0.41 10.28 3.52 
506.55 1.19 25.75 2.74 19.65 3.70 

479.16 2.64 24 .93 0.84 18.54 3.22 
509.27 2.05 27.78 2.65 16.81 1.71 

469.52 1.55 21.47 2.84 20.65 3.86 

428.20 1.46 27.49 1.31 14.30 1.44 

388.62 1.50 25.12 0.63 12.19 5.69 

240.98 1.43 8.03 1.49 9.76 2.92 
303.67 2.08 10.24 2.27 11.52 5.58 
268.78 2.07 9.40 0.88 10.39 3.05 

633.87 1.82 28.97 1.91 15.92 6.39 

675.08 0.30 32.51 1.11 14.40 3.81 

719.23 1.86 32.43 1.86 15.75 5.74 

534.46 1.27 21.88 1.23 15.88 6.27 

490.74 0.75 18.06 0.63 15.59 1.11 
641.76 2.43 22.96 2.25 19.27 0.42 

320.87 0.64 10.41 1.14 11.88 2.39 

355.54 1.16 12.80 0.27 13.91 3.08 
433.71 1.58 15.04 2.49 16.14 7.63 

331.92 0.75 12.68 0.96 13.80 2.88 
339.47 2.54 12.35 3.55 11.65 2.52 

310.55 1.44 12.06 1.59 11.80 6.78 

396.48 1.53 14.98 3.28 13.68 3.89 

Sb 

mg/kg RSD% 
<LOD NA 

<LOD NA 

<LOO NA 

<LOO NA 
<LOO NA 
<LOD NA 
<LOD NA 
<LOD NA 

<LOD NA 
<LOO NA 

3.52 27.19 

<LOO NA 
<LOO NA 

<LOD NA 
<LOD NA 
3.60 9.05 

<LOO NA 
<LOO NA 
<LOO NA 
<LOO NA 
<LOO NA 
0.64 10.29 

0.46 6.84 
1.74 7.85 
1.81 9.67 

<LOO NA 

<LOO NA 

<LOO NA 
3.17 1.08 

1.25 6.61 

1.57 6.62 
2.33 1.52 
0.69 2.49 

1.15 1.25 

Ciudad Uni\'crsirana. ücleg.ación C(,yoa,án. CP 04:'i 1 O \1é.\ico D.F .. :V!éxico 
Tel. (SS) 56 22 42 !U Ext. \'.?.') cnu1il: fnn:hllll~ J~1gia.,11·a:r1.H1\ fmrch @)1ot:11ail.t'L)ill. 

Zn 

mg/kg RSD.% 
54.56 2.05 

51.54 251 

71.67 3.27 
58.16 1.36 
65.45 3.15 
51.84 1.48 
34.97 1.48 
68.25 2.69 
64.50 2.14 

65.22 1.68 
84.55 3.71 

60.08 1.50 
74.27 4.67 

51.32 4.98 

66.77 6.29 

79:92 1.82 

65.05 3.93 

63.64 1.74 

31.53 1.30 
36.69 0.83 

38.07 4.59 

96.43 2.70 
111.32 0.47 

83.22 1.57 
83.72 2.25 

68.94 1.87 

91.35 1.31 
46.06 0.80 
52.21 1.62 

60.75 4.20 
45.78 1.15 
49.50 3.81 

43.45 0.30 
54.11 1.47 
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1, JDtampo 

M4-RB (5cm) 

M4-RB (25cm} 

M4·RB (50cm) 
M7-A (5cm) 

M7-A (25cm) 

M7-A (40cm) 

M7-LB (5cm) 

M7·LB (25cm) 

M7·LB (40cm) 
M7-RB (5cm) 

M7-RB (25cm} 

M7-RB (60cm) 

M8·A (5cm) 

M8-A (25cm) 

M8-A (50cm) 

M8-LB (5cm} 

M8-LB (25cm) 

M8-LB (50cm) 

M8-RB (5cm) 

M8·RB (25cm) 

M8-RB (50cm) 

M9-A (5cm) 

M9-A (25cm) 

M9-A (50cm) 

M9·LB (5cm) 

M9-LB (25cm} 

,M9-LB (50cm) 

M9-RB (5cm) 

M9-RB (25cm) 

M9·RB (50cm) 

M10-A (5cm) 

M10-A (25cm) 

M 10-A {50cm} 

MlO-LB (5cm) 
MlO-LB (25cm} 

MlO-LB (50cm) 

Al 

mg/kg 
25535.26 

30593.10 

35310.99 
31626.32 

40236.93 

39479.88 

42677.55 

44642.68 

49323.20 

26205.05 

22902.65 

35157.19 

30532.17 

27573.37 

34291.24 

46626.01 

35779.08 

46894.23 

28071.76 

21991.52 

25040.89 

28250.71 
19790.41 

21360.72 

25697.77 

25850.18 

28909.33 
34634.16 

33125.74 

27678.42 

15603.82 

20093.32 

42244.40 
34756.30 
27974.99 

39501.63 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

As Ba Cd 
RSO RSD 

RSD% mg/kg % mg/kg RS0% mg/kg % 

0.35 5.81 1.04 231.26 0.41 3.72 3.49 
1.38 4.93 1.81 244.29 1.58 4.14 1.58 
1.34 7.28 2.72 261.25 1.39 4.42 1.39 
6.61 21.26 1.29 158.53 6.98 4.41 1.67 
2.86 26.48 2.03 236.53 2.94 4.54 1.30 
2.79 29.48 0.67 214.38 2.97 4.27 1.45 
0.76 36.01 1.78 190.31 0.51 5.69 0.60 
2.05 40.08 2.24 186.82 0.72 5.17 2.13 
0.35 43.12 1.55 206.10 0.68 4.70 1.22 
0.60 29.94 4.15 193.27 0.51 4.13 2.36 
2.18 44.52 1.60 210.88 2.14 4.26 4.94 
3.99 42.72 2.18 244.77 4.10 3.81 3.79 
1.95 29.34 0.62 232.87 2.10 3.80 3.39 
3.61 48.60 2.13 227.84 3.68 4.24 4.66 
1.57 31.02 1.23 255.14 1.55 4.25 0.88 
3.15 19.57 0.71 174.56 3.30 4 .77 2.91 
2.48 26.11 1.03 144.90 2.57 4.52 2.01 
3.11 24.98 1.15 245.27 3.17 4.92 2.05 
1.22 54.36 3.09 214.94 1.23 4.66 0.88 
1.17 59.16 1.26 177.28 0.95 4.69 0.56 
O.SS 64.88 3.18 210.48 1.83 5.35 1.85 
1.61 64.73 3.59 135.19 1.75 3.95 3.33 
1.74 249.32 1.42 108.02 1.68 8.53 3.47 
0.83 240.20 0.84 97.05 0.97 5.25 1.62. 
1.77 137.69 0.85 127.90 1.86 4.38 1.79 

1.81 90.25 2.44 124-76 1.90 3.57 5.33 
1.50 114.86 2.15 130.24 1.57 3.56 2.13 
0.10 42.16 5.11 157.61 0.12 4.11 1.97 

1.82 45.50 5.42 153.95 1.92 3.88 3.13 
0.57 73.50 2.07 121.57 0.72. 3.38 1.42 

2.21 415.75 1.33 85.45 2.32 3.70 4.20 
1.97 171.24 .4.16 116.96 2.19 5.91 2.02 

0.59 81.58 1.07 185.29 0.64 4.37 2.70 
1.47 59.62 2.78 159.03 1.52 5.25 2.30 
4.49 64.43 2.95 133.82 4.66 4.07 1.84 
1.07 66.14 2.27 123.54 3.78 <LOD NA 

Cr 

mg/kg 
23.25 

25.83 

30.92 
28.64 

30.38 

26.90 

25.28 

38.26 

30.31 

19.56 
18.17 

18.79 

19.48 

19.92 

23.82 

36.33 
26.74 

36.00 

32_07 

27.51 

35.68 

20.66 
37.04 

23.91 

32.81 

17.44 

15-33 
26.25 

22.52 
23.54 

19.51 

26.87 

26.11 
40.71 
21.44 

28.64 

Ciud;1d Lnivcrsitaria. Lklcgación Coyoacán. CP 045 JO :V16xirn OS .. .'v1éxico 

RSD 
% 

0.62 

2.13 

1.23 

0.71 

1.03 
1.15 

3.09 

1.59 

1.10 
4.10 

1.12 

0.59 

2.56 
4.63 

1.58 
3.43 

2.87 

1.29 

0.91 

1.00 

2.50 

1.45 

3.33 

0.76 

1.22 

2.41 

3.61 

3.27 

1.21 
2.48 

3.85 

2.73 

1.04 

1.81 
2.78 

1.89 

Tel. (5.'i) .'i6 ~2 42 83 Ext. 129 cmail: f:nr,;h-,, l!eolú_gp.l::1~1[\,! 1:, tinrch@hotrnail,.:~1.1_!1 

Cu 

mg/kg RSD% 
43.51 0.43 

41.16 0.52 

48.53 1.36 

7.88 2.15 

13.54 1.53 
12.34 0.99 

29.27 0.79 
29.82 2.55 

25.09 2.57 
10.34 3.40 
10.45 10.07 

6.81 1.66 
12.48 2.16 

11.07 6.73 

10.87 2.11 
9.98 4.46 

10.61 2.59 
14.78 0.58 

12.50 2.09 
11.60 3.28 

13.33 2.63 

4.70 2.37 
7.67 5.95 

20.33 3.30 

5.11. 1.56 

5.53 8.14 
5.30 6.39 

11.38 3.67 

7.98 3.60 

3.74 5.24 

4.51 12.67 

4.45 4.75 
11.54 1.69 
9.64 2.45 
5.05 4.14 

45.47 0.34 
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ID Campo 

M4-RB (5cm) 

M4-RB (25cm) 

M4.-RB. (50cm) 
M7·A (5cm) 

M7·A {25cm) 

M7-A (40cm) 

M7~LB (5cm) 

M7-LB (25cm) 
M7-LB (40cm) 

M7-RB (5cm) 

M7-RB (25cm) 

M7-RB (60cm) 

M8-A (5cm) 

Mª:-A (lScm) 
MB.~A (50cm) 

M8-LB (5cm) 

M8-LB (25cm) 

M8-LB (50cm) 

M8-RB {5cm) 

Mª~RB (25cm) 
M8-RB (50cm) 

M9-A (5cm) 

M9-A (25cm) 

M9·A (50cm) 

M9-LB (5cm) 

M9~LB (25cm) 

M9-LB (50cm) 

M9-RB (5cm) 

M9-RB (25cm) 

M9-RB (50cm) 

MlO-A (5cm) 

Ml.Q·A {lScm.) 

MlO·A (50cm) 
M 10-LB (5cm) 

MlO-LB (25cm) 

MlO·LB (50cm) 

Fe 

Laboratorio Nacional de Geoquímica y Mínerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Mn Ni Pb 
RSD RSD 

~ . 

~ 

Sb 
RSD 

Zn 

mg/kg ~ % mg/kg RSD% mg/kg % mg/kg RS0% mg/kg % mg/kg RSD% 
22421.27 0.53 527.91 1.74 20.32 0.70 18.31 4.65 1.26 7.87 73.01 0.26 
24153.56 0.19 544.51 0.98 21.52 1.34 20.16 3.35 <LOD 6.02 82.86 1.68 
26164.95 0.46 690.00 1.46 30.80 0.73 19.20 3.74 1.31 3.54 83.10 1.66 
32036.20 8.02 455.59 1.77 16.30 0.16 16.21 1.23 <LOO NA 59.47 0.69 
32542.29 3.18 601.02 1.40 26.69 1.18 18.54 1.37 <LOO NA 69.06 1.51 
28738.86 3.45 590.44 2.04 26.09 1.17 18.17 2.25 <LOO NA 78.67 1.05 
33537.78 1.47 534.07 1.43 16.67 0.43 29.90 1.15 <LOD NA 88.74 3.01 
36091.57 2.03 512.06 1.81 23.09 1.13 30.05 3.36 <LOO NA 78.00 1.62 
36068.24 0.87 532.73 0.79 18.60 1.03 28.56 0.79 <LOD NA 80.38 1.10 
28380.S6 0.33 457.37 3.06 14.75 2.95 20.47 3.26 <LOO NA 70.25 3.98 
30357.61 2.34 637.28 0.89 16.19 1.04. 38.00 2.63 <LOD NA 79.59 1.92 
28581.77 4.67 510.45 0.18 18.27 1.50 16.99 0.89 <LOO NA 81.32. 0.19 
27124.35 2.66 466.33 1.49 14.69 0.47 20.78 4.90 <LOD NA 68.13 1.71 
30818.72 3.97 618.62 0.93 15.44 1.67 48.85 0.93 <LOD NA 73.29 4.32 
29358.65 1.42 556.75 0.66 18.81 1.32 18.27 2.03 <LOD NA 76.24, 1.50 
34210.04 3.72 456.00 0.42 18.46 0.53 14.84 4.79 <LOD NA 63.85 3.50 
32679.07 2.68 454.21 0.95 15.55 2.56 18.62 3.50 <LOD NA 65.91 2.56 
35153.68 3.62 682.68 0.88 22.04 2.37 23.66 2.81 <LOO NA 76.29 1.00 
34706.84 2.13 607.53 2.22 23.36 0.93 32.16 2.34 <LOD NA 85.36 1.83 
33673.08 0.6.6 588.08 0.70 22.88 0.58 34.44 4.03 <LOO NA 82.94 1.33 
41349.56 0.28 726.21 0.23 25.68 0.26 34.93 1.65 <LOD NA 96.98 1.89 
28797.23 1.96 389.51 1.94 16.54 1.91 13.31 1.31 <LOD NA 53.51 1.72 
62930.15 1.82 611.06 3.48 27.14 3.32. 41.53 1.08 <LOO NA 93.28 3.54 
38055.04 1.07 511.69 0.41 21.52 0.58 32.98 1.86 <LOO NA 65.95 0.98. 
31967.04 2.25 515.13 1.16 18.32 0.35 16.87 2.31 <LOO NA 64.73 1.38 
25172.93 1.97 492.24 0.70 18.64 0.79 14.56 2.65 <LOD NA 70.34 2.81 
26003.06 1.71 469.42 1.16 19.25 0.31 14.26 3.46 <LOD NA 72.75 3.31 
28017.41 0.41 447.67 1.85 16.41 0.81 15.84 3.33 <LOD NA 67.98 3.64 
28019.42 2.49 436.15 0.28 18.20 1.42 14.03 1.89 <LOD NA 55.32 1.26 
25840.85 0.73 403.34 1.13 19.36 0.46 10.85 5.18 <LOO NA 47.49 2.43 
27278.95 2.53 428.15 2.38 13.69 1.95 17.94 2.03 <LOO NA 50.84 3.63 

43081.91 2.84 509.87 2.09 19.05 2.56 31.06 3.86 <LOD NA 64.82 2.31 

30156.91 0.94 546.08 2.66 17.22 1.04 14.13 2.87 <LOO NA 67.33 0.69 
36892.99 1.81 548.68 2.76 24.04 1.37 17.22 3.97 <LOD NA 75.28 2.36 

28518.82 5.25 394.44 2.92 16.32 1.11 12.85 3.58 <LOO NA 55.11 3.16 

50908.41 0.77 305.92 0.56 14.99 2.18 14.45 1.41. 14.97 3.30 84.51 65.24 

Ci11dad Univcrsitnria. Delegación Coyoacán, CP 045 JO M~xico ü .F., yJéxico 
fel. (55) 56 n 42 B3 far. 129 cmail: fmrc':1'ii"-~e\>k~i!um11m.n2l!. fii1rch(o;J101111,1il.com 
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D \qm _ 
~ 

Al 
IDtampo 

'mg/kg 
M10-RB(5cm) 41767.15 
MlO-RB (25cm) 39504.07 
MlO-RB (50cm) 48394.47 
M11-A (5cm) 26703.04 
Mll-A (25cm} 25662.89 
Mll-A (50cm) 31401.15 

Mll-LB (5cm) 32929.56 
Mll-LB (25cm) 35462.94 

Mll-LB (50cm) 34638.13 
Mll-RB (5cm) 30271.65 
Mll-RB (25cm) 35605.28 
Mll-RB (50cm) 36342.90 
M12-A (5cm} 19793.33 
M12-A {25cm) 24198.59 
M12-A (50cm) 17756.26 
M12-LB (5cm} 29362.19 

M12-LB (25cm) 37514.54 
M12-LB (50cm) 45523.84 

Ml.2-RB (5cm} 22623.94 
M12-RB (25cm) 28285.25 
M12-RB (50cm) 29905.87 

M13-A (5cm) 13119.09 
M13-A (25cm} 14329.80 

M13-A (40cm) 15570.29 

MJ3-LB {5cm} 31505.36 

M13-LB (25cm) 3.4464.16 
M13-LB (50cm) 41477.72 
M13-RB (5cm) 18834.23 

M13-RB (25cm) 28295.67 

M13-RB (50cm) 27441.58 

M14-A (5cm) 20364.30 
M:J,4-A (25cm) 23151.78 
M14-A (40cm} 28336.44 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

As Sa Cd 
RSD RSD 

RSD% mg/kg % ing/kg RSD% mg/kg % 
3.51 32.70 4.85 146.35 3.52 4.41 2.66 
1.99 74.55 2.17 149.69 2.14 3.93 2.22. 
3.37 28.60 4.47 188.33 3.40 4.16 4.63 
0.12 41.77 6.31 176.54 2.67 <LOD NA 
1.03 38.85 5.41 167.76 1.87 <LOD NA 
1.77 34.79 3.99 145.13 o.so 5.35 4.40, 
1.29 32.19 3.37 160.67 0.52 5.84 4.19 
1.93 30.13 1.38 159.93 0.57 4.64 2.72 
2.19 25.25 2.59 147.29 0.49 4.62 3.72 
1.43 27.48 5.30 151.83 0.57 4.44 3.56 
2.37 29.98 1.70 166.81 0.54 4.24 3.28 
1.09 29.76 7.31 155.52 0.81 4.89 3.01 
1.36 25.04 7.53 103.74 0.24 4.23 1.87 
1.31 19.79 6.02 122.91 1.58 8.78 2.30 
2.99 111.49 2.01 98.95 3.07 3.24 1.88 
2.68 24.59 7.46 172.63 2.76 4.42 2.48 
3.57 20.70 7.22 179.93 3.66 4.15 1.68 
2.49 43.81 5.12 176.99 2.56 <LOO NA 
0.80 55.68 4.68 112.41 1.05 3.66 5.15 
2.08 77.85 1.72 152.19 0.72 3.71 3.55 
1.21 79.71 1.01 149.36 0.82 3.80 1.18 
1.79 <LOD NA 73.12 1.89 5.40, 2.68 
2.41 <LOO NA 81.20 2.41 4.70 2.42 

2.87 <LOO NA 79.23 2.95 4.92 1.61. 

2.51 <LOO NA 104.56 2.55 8.23 0.99 

2.38 <LOO NA 114.81 2.39 8.35 1.98 

1.59 <LOO NA 116.25 1.69 7.47 1.90 
2.30 <LOO NA 75.68 2.30 6.36 3.68 
4.16 <LOD NA 102.16 4.24 7.57 2.10 

3.05 <LOD NA 98.12 3.23 7.34 3.17 

1.37 35.26 3.84 102.56 3.65 <LOD NA 
0.80 34.71 5.02 99.54 2.75 <LOO NA 
1.29 23.24 3.62 128.98 1.56 <LOD NA 

Cr 

mg/kg 
25.24 

19.41 

26.62 
41.18 

41.24 

47.25 

57.95 

49.78 

46.62 

41.25 
42.26 

45.27 
67.64 

79.52 

12.26 

33.33 
32.79 

35.25 

21.28 

23.48 

24.47 
90.48 

61.68 

61.80 

123.86 

129.88 

101.97 

121.79 

135.19 
113.64 

62.27 
67.50 

67.82 

Ciudad Universitaria. Ddcgaciún Coyoacán. CP 0451 O :V1<!xirn D .F .. Méxi<.:o 

RSD 
% 

2.38 

2.19 
3.60 

0 .33 

0.53 
1.72 

2.09 

0.62 

2.36 
0.94 

2.36 

1.53 

1.70 

0.99 
2.27 

1.60 

2.59 

0.45 

3.74 

2.35 
3.02 
2.64 

3.00 

2.50 

1.70 

2.85 
4.05 
2.77 

1.58 

1.81. 

1.24 
0.43 

0.86 

Tel. (55) 5ó 22. 42 83 l'xt. 129 .:n,ail: f11:1d·.,,(gc->l,1gi-.1.una1n.1í!.' f111~b.@b_~nma~l.<.:om 

Cu 

mg/kg_ RSD% 
9.17 2.24 

9.45 3.49 

10.37 5.55 
46.12. 0.68 

45.82 0.47 

27.03 1.66 

24.86 1.76 

20.50 2.35 

20.80 1.32 
20.31 2.41 
19.18 2.17 

20.27 1.97 
16.18 1.72 
23.20 2.67 

4.06 5.64. 
11.84 2.59 

13.72 3.48 

50.42 0.99 

11.91 8.14 
14.81 2.49 
17.86 5.13 
12.09 3.30 
12.11. 4.32 

13.99 2.68 

18.23 1.31, 

20.87 3.36 

19.38 5.59 
16.40 6.98 
22.10 2.72 
20.55, 2.07 

47.19 0.84 

55.77 0.68 
56.63 0.82 
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ID Campo 

MlO-RB(Scm} 

M10-RB (25cm) 

MlO-RB (5.0cm) 
Mll-A(Scm) 

Mll-A (25cm) 

MU-A (50cm) 

Ml.1-LB (5cm) 
Mll-LB (25cm) 

Mll-LB (50cm) 

Mll-RB (5cm) 

Mll-RB (25cm) 

M11-RB (50cm) 

M1.2~A (Sc.m) 

Ml..i-A. (2S.cm) 
M12-A (50cm) 

M12-LB (5cm) 

M12-LB (25cm) 

M12-LB (50cm) 

M12-RB {5cm) 

M12-RB (25cm) 

M12-RB (50cm) 

M13-A (5cm) 

M13-A (25cm) 

M13-A {40cm) 

M13-LB (S,cm) 

MU:L.B. (25cm) 
M¡3-LB (50cm) 

M13-RB (5cm) 

Ml3-RB (25cm) 

M13-RB (50cm) 

M14-A{Scm) 
M14-A {25cm) 

M14-A (40cm) 

Fe 

mg/kg 
31452.43 

29308.38 

30630.58 
52935.89 

53518.13 
41108.97 

44294.50 
37409.10 

38610.91 

35566.66 
36269.79 

39063.06 

35680.30 

78594.57 
22492.10 
31019.60 

29629.08 

54848.08 

25944.98 
29254.77 

30012.56 
36687.73 

32714.94 

34620.16 

,.58577.20 

62342.56 
51988.24 
44204.59 

52700.58 

51939.50 

57127.60 

91953.47 

97038.86 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Mn Ni Pb 
Rso '' RSO 

% mg/kg RSD% mg/kg % mg/kg RS0% 
3.87 385.80 1.38 16.12 1.54 14.57 3.58 
2.42 402.21 2.21 14.79 0.38 16.18 3.03 
3.68 424.08 1.97 18.27 1.62 11.43 6.08 
0.93 630.30 1.22 28.36 1.98 3.44 6.63 
0.29 658.95 15.10 28.43 1.33 3.83 9.72 
1.83 806.80 1.48 50.89 1.79 3.80 2.05 
2.05 659.22 2.81 41.75 1.40 10.85 3.66 
2.12 583.41 1.54 38.57 0.52 6.84 11.01 
2.21 594.54 2.17 38.12 1.56 6.06 13.59 
2.01 648.71 1.24 37.86 1.61 8.25 2.81 
2.58 688.08 0.89 46 .94 2.28 3.30 7.61 
1.94 711.24 1.51 43.62 1.65 4.26 4.94 
0.88 481.90 0.99 50.38 0.62 6.39 2.09 
1.21 771.90 1.13 61.81 0.67 6.59 8.28 
3.05 425.03 3.78 14.08 2.04 14.00 2.95 
3.00 550.44 0.81 25.84 3.36 7.41 7.18 
3.66 610.62 1.14 28.31 2.42 2.43 4.22 

1.30 391.02 4.19 22.69 1.22 8.72 5.92 

1.00 375.79 2.63 16.57 2.50 14.61 2.51 

1.96 464.21 2.02 20.09 2.26 20.17 0.19 
1.01 469.34 1.00 19.57 1.95 20.24 1.17 
1.92 608.57 1.64 46.87 2.44 2.78 8.87 

2.69 617.64 0.34 44.06 2.46 1.63 4.92 

3.43 615.92 2.67 43.80 2.81 <LOO NA 
2.93 1011.36 2.16 67.65 2.08 3.60 2.50 

2.70 1020.83 1.21 69.19 2.87 4.77 1.70 

1.89 975.97 1.33 68.65 1.98 2.39 2.85 

2.51 735.02 1.54 51.22 3.12 4.21 4.05 
4.77 917.76 1.56 63.36 1.10 4.31 2.77 

3.45 906.95 2.30 61.90 2.26 4.54 1.58 

1.20 436.99 2.94 42.00 2.11 6.66 1.81 
1.11 603.76 7.23 59.10 0.80 6.47 1.24 

0.92 751.43 9.77 55.18 1.25 10.87 0.43 

Sb 
RSD 

mg/kg % 

<LOD NA 
<LOD NA 
<LOD NA 
14.56 7.81 

15.18 11.08 
<LOD NA 
<LOD NA 
<LOD NA 

<LOD NA 
<LOD NA 
<LOD NA 

<LOD NA 
<LOO NA 
<LOD NA 
<LOD NA 
<LOO NA 
<LOD NA 
15.85 2.00 

<LOD NA 
<LOO NA 
<LOO NA 
<LOD NA 
<LOO NA 
<LOD NA 
<LOD NA 
<LOD NA 
<LOD NA 
<LOD NA 

<LOO NA 

<LOO NA 
16.55 11.20 
17.28 6.40 

15.42 9.22 

Ciudad Cnivcrsitaria, U.:Jcgación C.:oyoacán. CP 045 l O México D.f .. \.1éx ico 
Tel. (55) 56 22 42 83 Ext. J 29 cmail: iinr,:hóo.\l<:o~.un.1111.11)~ fmrch;/i).bo1mail.com 

Zn 

mg/kg RSD% 
61.74 1.91 

55.83 2.54 
61.03 3.95 

82.87 48.97 

44.52 1.40 
64.65 1.78 

73.02 1.73 

59.58 0.74 

62.84 1.97 
67.62 1.05 
56.54 2.38 

61.27 1.33 

60.42 1.55 

105.04 0.99 

48.82 2.49 

80.19 1.13 
62.92 2.70 

65.14 34.96 

95.75 4.62 
60.66 1.48 
62.47 2.76 
50.98 2.66 

46.97 2.52 

52.86 2.76 

77.89 1.67 

81.76 3.42 
77.38 2.18 
64.41 3.67 

79.21 1.77 

80.59 2.05 

149.86 13.35 
284.82 10.58 
99.84 46.53 
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1ocampo 

Ml4-LB (5cm) 

M14-LB (25cm} 

M14-LB (50cm) 

M14-RB (5cm} 

M14-RB (25cm) 

M14-RB {50cm) 

M15-A (0-5cm) 

MlS-A (S-25cm) 

MlS-A (25-SOcm} 

MlS-A (+50cm) 
MlS-A (roca) 

MlS-LB (0-Scm) 

r\1115-LB (5-25cm) 
MlS-LB (25-
50cm) 

MlS·RB (0-Scm) 

MlS-RB (5-2Scm) 
M15-RB (25· 
50cm) 

M16-A (0-Scm) 

IVl16-A (s-2scrn) 

M16-A (25-SOcm} 
M16-LB (0-Scm) 

M16-LB (5-2Scm) 
M16-LB (25-
50cm) 

M16-RB (0:'.'Scm) 
M16-RB (5-cm 
M16-RB (25-
50cm} 

Al 

mg/kg 
38227.98 
33987.94 

38729.37 

42272.13 

68190.12 

52664.29 
26209.66 

23123.79 
28022.89 

44301.49 

41422.13 

38554.69 

39341.10 

41083.79 

33770.55 

38550.44 

40122.43 

20340.28 

20593.63 

20517.86 
47960.31 

46365.60 

43642.30 

40530.54 
43437.84 

42939.98 

laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

As " ea Cd 
RSO RSD 

RSD% mg/~g % mg/kg RSD% rng/kg % 
1.99 17.68 7.89 176.29 0.36 6.33 2.79 
2.76 16.18 7.53 152.59 0.24 4.46 6.49 
2.81 17.73 12.56 170.16 1.17 8.91 2.08 
2.52 19.66 4.23 159.48 0.68 5.10 4.74 
2.09 22.33 6.91 201.72 0.69 5.68 2.41 
O.SS 15.87 3.55 201.87 0.04 5.94 0.93 
1.65 <LOD NA 185.16 1.76 9.00 3.44 
0.89 <LOO NA 169.62 0.94 8.76 6.00 
1.15 0.73 2.42 174.88 1.28 8.67 1.41 
1.23 <LOD NA 92.87 1.56 8.10 1.39 
0.90 0.45 0.99 121.62 2.45 7.57 1.64 
1.72 2.22 1.98 152.99 1.99 7.84 2.79 
2.13 <LOD NA 161.70 2.28 8.09 1.98 

0.67 2.16 8.32 152.01 0.76 8.15 O.SS 
0.37 <LOD NA 137.28 0.40 8.32 1.11 
2.18 <LOD NA 149.65 2.35 8.34 1.20 

1.11 <LOD NA 150.89 1.24 7.66 2.96 
1.31 <LOD NA 160.54 1.49 7.39 1.10 
1.25 <LOD NA 163.49 1.33 6.24 5.11 
1.13 <LOO NA 165.21 1.06 7.19 0.93 
0.82 2.07 11.02 176.98 0.88 7.90 0.73 
0.95 2.36 9.34 194.29 0.88 8.20 2.56 

0.85 1.48 7.32 190.10 0.84 8.19 0.40 
1.14 1.39 3.12 180.67 1.19 8.20 3.01 
1.68 <LOO NA 191.65 1.79 8.79 1.40 

1.47 2.14 9.96 184.00 1.57 8.69 1.56 

Cr 

mg/kg 
105.51 

59.34 

79.77 

40.86 

57.62 

65.73 
75.81 

62.15 

62.96 
47.25 

49.95 

87.08 

84.97 

83.97 
91.79 

95.56 

90.17 

65.73 

55.38 

60.99 
79.55 

80.43 

66.46 

71.30 

89.47 

80.16 

Ciudad Univcn;itar'iu, Odega<.:ión Coyoacán, CI' 0451 O México D.r .. Máico 

RSD 
% 

1.09 

1.53 

1.87 

2.77 

1.32 

1.65 
3.00 

4.21 
0.39 

0.98 

1.09 

1.83 

2.19 

0.89 

0.56 

0.42 

1.67 

1.92 

1.60 

2.38 

1.88 

2.35 

2.70 

0.57 

1.35 

2.68 

Tel. (55) 56 22 42 83 b;f. 129 e111ail: fo1rch011\ !t0Jo,¡ia.unam.inx fmrchfáJ1otmail.com 

Cu 

mg/kg RS0% 
25.50 0.81 
20.54 0.61 

39.62 2.22 
29.40 1.87 
19.44 0.65 
21.44 0.61 
48.50 3.79 
42.51 3.74 

39.40 0.66 
44.07 1.37 
42.29 1.89 
30.48 1.79 

33.02 2.15 

33.02 0.54 
31.31 0.88 

34.66 0.55 

28.67 1.33 

30.96 1.25 

26.64 1.77 
30.31 2.31 
36.28 1.80 

34.43 1.54 

47.48 2.21 
47.37 1.28 
48.35 1.45 

37.82 1.67 
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ID Campo 

M14-LB (5cm) 

M14-L8 {25cm) 

M14-LB (50cm) 

M14-RB (5cm) 

M14-RB (25cm) 

M14-RB (50cm) 

M1S-A (0-5cm) 

MIS-A (S·2Scm) 

M15-A {25-SOcm) 

MlS·A (+50cm) 

MlS·A (roca) 

M15-LB (0-5cm) " 

MlS-LB {s~2scm)' 
MlS-LB (25-
50cm) 

MlS-RB (O-Scm) 

M15-RB (5-25cm) 
MlS-RB (25· 
50cm) 
M16-A (O-Scm) 

Ml.6:A (5-25cm) 

M16-A (25-~0c.m) 

M16·LB (O-Scm) 

M16·LB (S-25cm) 
M16-LB (25-
50cm} 

M16-RB (0-5cm) 

M16-RB (5:CllJ 
M16-RB {25-
50cm} 

.,, 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

-

Fe Mn Ni Pb Sb 
RSD RSD RSD 

mg/kg % mg/kg RSD% mg/kg % mg/kg RSD% mg/kg % 
53522.44 2.26 753.04 2.30 54.08 1.68 11.63 0.86 <LOO NA 
40315.55 2.50 696.00 2.36 48.94 2.18 5.60 1.09 <LOD NA 
48482.80 2.68 731.71 2.50 55.99 2.05 10.79 1.53 <LOD NA 
38438.51 2.94 431.74 2.81 27.90 1.49 15.39 2.48 <LOD NA 
45031.95 2.16 610.46 2.00 45.72 2.01 10.94 7.49 <LOD NA 
47786.85 0.63 719.31 0.45 49.13 1.77 7.88 11.87 <LOD NA 
49875.74 2.52 1243.53 3.29 91.54 2.88 <LOD NA 5.91 2.05 
46064.53 0.41 1177.38 1.20 88.27 3.68 <LOD NA 5.00 1.49 
46929.07 2.56 1185.80 2.76 89.37 0.16 <LOO NA 5.01 2.01 
45889.42 0.79 905.48 0.25 74.93 1.09 <LOO NA 3.16 1.77 
41708.08 0.72 1001.23 1.22 74.20 1.71 <LOD NA 2.86 2.88 
43916.34 0.49 987.87 0.95 73.51 2.60 <LOD NA 5.26 3.68 
45664.59 0.88 1001.37 1.20 73.99 2.41 <LOD NA 3.84 0.16 

44927.00 0.26 974.03 1.22 72.28 2.53 <LOD NA 5.79 1.09 
44889.58 0.88 927.91 0.36 64.87 0.13 <LOO NA 2.90 1.71 
45670.03 0.12 961.52 1.02 66 .67 0.70 <LOD NA 5.01 2.60 

41919.09 0.48 901.22 0.68 65.53 0.74 <LOO NA 4.84 2.41 
40091.08 0.42 975.67 1.46 68.17 2.28 <LOD NA 7.01 2.53 
36413.83 0.39 931.38 0.35 62.92 1.29 <LOD NA 3.68 0.13 
38877.12 1.19 929.83 0.37 65.51 2.45 <LOD NA 4.86 0.70 
44653.90 1.17 952.25 1.26 67.84 2.47 1.76 4.23 3.72 O.SS 
45895.98 0.42 977.46 1.29 68.60 2.95 1.44 7.47 5.15 0.54 

43149.60 1.01 1031.87 1.14 70.09 2.65 2.25 3.32 6.44 0.45 
44907.83 0.22 970.41 0.71 69.07 1.13 3.26 9.15 7.07 1.28 
49656.89 0.32 1009.75 0.68 72.93 1.47 3.88 5.58 6.37 1.74 

48637.60 0.97 1072.62 1.63 73.43 1.91 1.65 8.79 7.76 5.54 

C iudad l:niver~itaria. üelcgación Coyoadn. CP 04) 1 O :V1éxico D .F .. M éxicü 
Tel. (55) 56 22 4:? /L\ Ext. 1 ::!9 email: f1111\·~F,1_~c·nlog1:u,narn.n~~ fin:·chralhot1nailxo111 

Zn 

mg/kg R5D% 
86.58 1.40 
63.41 1.86 
84.28 1.26 

74.48 2.75 
73.69 1.34 

71.77 1.66 
81.46 3.05 
70.52 3.59 
73.43 0.62 

76.26 1.49 
68.70 1.60 

76.42 2.25 
76.76 2.21 

75.68 O.SS 
73.31 0.54 

79.50 0.45 

72.12 1.28 
64.47 1.74 
58.51 2.04 

61.12 2.93 
84.06 2.17 

79.38 2.29 

82.59 2.46 
88.15 0.81 

94.08 0.82 

85.97 2.76 
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CONTROL DE CALIDAD 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

En el caso de los análisis determinados por ICP-OES la concentración de cada elemento fue determinada por 
triplicado, el valor reportado es el promedio de las tres determinaciones reportando también la desviación 
estándar relativa (RSD) de las mediciones. 

Para determinar la exactitud se utilizaron estándares de control analítico de concentraciones conocidas (5 y 50 
ppm) los cuales fueron analizados como muestra para determinar su concentración por medio de curvas de 
calibración preparadas, indicando un buen desempeño del método de análisis. 

Mn Ni Pb Sb Zn 
exactitud 

Al As Ba Cd Cr Cu Fe 

so ppm 104.53 99.20 103.23 98.16 100.53 

5 ppm 98.59 96.91 106.21 109.68 106.30 

Sin mas por al momento quedo a sus ordenes. 

Analizó: 

103.22 101.55 101.08 99.88 99.89 98.52 

98.50 107.83 105.81 105.39 103.84 99.70 

Revisó: 

~ 
M en C L~ Martines Jardines QFB. Fabiola Vega García 

Ciudad l;nivcrsitaría, Delegación Coyoacán, CP 0451 O México D.F., México 
Tel. (55) 56 22 42 83 Ext. 129 email: fmrch1ii;geologia.unam.mx fmr','.h@hotmail.com 

97.39 

108.07 
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Datos del solicitante: 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

INFORME DE RESULTADOS ICP-OES 

FONDOS 

Dr. Francisco Martín Romero correo electrónico: fmrch@geologia.unam.mx, fmrch@hotmail.com 

Dirección: Instituto de Gelogia, UNAM. Teléfono: 56224386 ext 129 

Información de las muestras 

.Fecha de recepción de mu~st.r~~_:__ 13 de julio del 2015 

Se recibieronron 90 muestras de fondos de suelo. Las muestras se recibieron en bolsas de plástico de 25X10 cm. 
Información de los análisis 

En las 90 muestras se determinaron elementos traza por Espectrometría de Emisión Óptica con Plasma Inductivamente 
Acoplado (ICP-OES) en un equipo Pekín Elmer serie 8300. 

Las muestras fueron digeridas por el método EPA 3051, los resultados se reportan en mg/kg. 

Modo de inyección : Camara ciclónica. 

Limites de deteccion: 

Los limites considerados son para modo de inyección cámara ciclónica y están reportados en mg/L. 

LDmg/L 
Al As Ba Cd Cr Cu Fe Mn Ni Pb 

0.08 0.07 0.01 0.02 0.003 0.122 0.01 0.007 0.01 0.03 

Lista de muestras: 

Sb 
0.1 

coordenadas 
ID Campo 

coordenadas 
ID Campo 

X y X 
F-Vicente G. 1 560577 3409923 F-S Gertrudis 1 566148 3396520 

F-Vicente G. 2 558663 3410590 F-S Gertrudis 2 564449 3397136 

f-Vicente G. 2Roca 558672 3410647 F-S Gertrudis 3 (O-Scm) 562455 3397287 

F. Vicente G. 5 (5 cm) 554972 3406344 F-S Gertrudis 3 (5-2Scm) 562455 3397287 

F. Vicente G. 5 (25 cm) 554972 3406344 F-S Gertrudís 3 (25-SOcm) 562455 3397287 

F. Vicente G. 5 (SO cm) 554972 3406344 F-Bacanuchi 11 (0-Scm) 570280 3384774 

F. Vicente G. 6 554738 3405426 F-Bacanuchi 11 (S-2Scm) 570280 3384774 

F. Vicente G. 7 554580 3405195 F-Bacanuchí 11 (25-SOcm) 570280 3384774 

F-R. Bacanuchi 1 562277 3402776 F-Bacanuch i 12 (0-Scm) 568528 3387253 

Ciudad Unívcrsitaria. Dcll:ga<.:ión Coyoacán. CP 045 JO México D.F .• México 
Tel. (55) 56 22 42 83 Exl. 129 email: fmrch'.~9-k,gia.u1w)11 .. tn~ fmrch'.@,hotmailcom 

Zn 
0.007 



ID Campo 

F-Bacanuchi 12 (5-25cm) 

F-Bacanuchi 12 (25-SOcm) 
F-Bacanuchi 13 (0-5cm) 

F-Bacanuch i 13 (5-25cm) 

F-Bacanuch i 13 (25-SOcm) 

F-Bacanuchi Dl ffi 
F-Bacanuchi D2 

F-Bacanuchi D2-Roca 
F-Bacanuchi D3 
F-Tahuichopa 1 

F-Tahuichopa 1 Roca 

F-Tahuichopa 2 

F-Tahuicopa 3 

F-Tahuicopa 3 Roca 

F· Tahuichopa 4 

F-Tahuchopa 4 Roca 

F-Tahuíchopa 5 

F-Tahuichopa S roca 

F-Tahuichopa 6 

F-Tahuichopa 6 Roca 

F-Arizpe 1 
F-Arispe 1 Roca 

F·Arizpe 2 
F-Arizp'e 2 Roca 
F·Arizpe 3 
F-Arizpe 3 roca 

F.S.J de baviacora lA 

F.S.J de baviacora 1-LB 

F.S.J de baviacora 1-RB 

F.S.J de baviacora 2A 

F.S.J de baviacora 2 LB 

F.S.J de bavíacora 2-RB 

F.S.J de baviacora 3 A 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

==== 

coordenadas 
ID Campo 

X y 

568528 3387253 F-Mazocahuí 1 

568528 3387253 F-Mazocahuí 2 

565140 3388400 F-Mazocahuí 3 

565140 3388400 F-Rayon 1 

565140 3388400 F-Rayón 2 

573778 3385894 F-Rayon 3 

574922 3386716 F-San Francisco 1-A (D-Scm) 

575052 3387553 F-San Francisco 1-A (5-25cm) 
575154 3387695 F-San Francisco 1-A {25-SOcm) 
579685 3360491 F-San Francísco 1-LB (0-2Scm) 

579685 3360491 F-San Francisco 1-LB (25-50cm) 

577630 3360955 F-San Francisco 1-RB (0-2Scm) 

576578 3362620 F-San Francisco 1-RB (25-50cm) 

576578 3362620 F -San Francisco 2 roca 

579163 3364331 F-San Francisco 2-A (0-5cm) 

579131 3364268 F·San Francisco 2-A (5-25cm) 

577232 3368791 F-San Francisco 2-A (25-45cm) 

577232 3368791 F-San Francisco 2-LB (0-Scm) 

576094 3372320 F-San Francisco 2-LB (5-25cm) 

576094 3372320 F-San Francisco 2-LB (25-40cm) 

576808 3357063 F-San Francisco 2-RB (0-Scm) 

576795 3357032 F-San Francisco 2-RB (S-25cm) 

575076 3360046 F-San Francisco 2-r{B (25·50cm) 

574919 3360063 F-San Francisco 3A (0-5cm) 

573823 3361921 F-San Francisco 3A (5-25crn) 

573787 3361868 F-San Francisco 3A (25-40cm) 

581913 3290190 F-San Francisco 3-LB (O-Scm) 
581903 3290201 F-San Francisco 3-LB (5-25cm) 

581912 3290174 F-San Francisco 3-LB (25-SOcm) 

584411 3294075 F-San Francisco 3-RB (0-Scm) 

584509 3293980 F-San Francisco 3-RB (S-25cm) 

584411 3294075 F-San Francisco 3-RB (25-SOcm) 

589640 3297200 F-San Francisco 3 roca 

F.S.J de bavíacora 3 A (Blanco) 589640 3297200 F.La j unta A(Scm} 

F.S.J de baviacora 3 LB 589640 3297200 F.La j unta A(25cm) 

F.S.J de baviacora 3 Roca 589640 3297200 F.La j unta A(SOcm) 

Ciud,1d Univcr~iraria, Ocl.:gación Coyoac~n. CP 0451 O '.\léxico U.F .. México 

5ET7537 -

coordenadas 
X V 

585435 3268896 
587336 3270510 
590056 3271942 
557090 3257929 

553716 3263681 

554469 3265889 

535839 3232678 
535839 3232678 
535839 3232678 
535873 3232703 

535873 3232703 

535816 3232655 
535816 3232655 

539060 3229795 

539045 3229768 
539045 3229768 
539045 3229768 
539067 3229780 

539067 3229780 

539067 3229780 

539024 3229763 
539024 3229763 
539024 ! · 3229763 

538885 3228288 

538885 3228288 

538885 3228288 

538873 3228299 
538873 3228299 
538873 3228299 
538883 3228261 

538883 3228261 

538883 3228261 

538904 3228302 
528730 3229891 

528730 3229891 

528730 3229891 

Tel. (55J 56 22 4'.! 8J Ext. 129 cmail: t'mrch)_1_g~ologi;1 .,rn:1111.m, fh1rch(a;hotmail.~QID 
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Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

:·Jti M Al As Ba ·- Cd 
tDtampo RSD RSD RSD 

"- mg/kg % mg/kg RSD% mg/kg % mg/kg % 
F-Vicente G. 1 12827.71 1.43 19.56 6.93 100.67 1.05 4.37 2.37 
F-Vicente G. 2 17186.12 1.36 14.70 7.14 127.69 1.37 6.08 2.70 
F-Vicente G. 2Roca 25208.79 0.87 <LOD NA 252.50 1.83 4.23 1.23 
F. Vicen.te. G. 5 (S cm) 24211.04 0.46 4.34 1.84 192.01 0.57 4.04 1.86 
F. Vicente G. 5 (25 cm) 18.925.56 1.25 4.37 7.54 180.82 1.35 4.85 0.82 
F. Vicente G. 5 (SO cm) 21908.90 0.74 <LOO NA 214.79 0.71 6.20 2.11 
F. Vicente G. 6 12605.35 2.77 <LOD NA 145.24 2.83 5.97 4.03 
F. Vicente G. 7 32305.98 0.12 <LOO NA 420.80 0.21 3.97 4.41 
F-R. Bacanuchí 1 14082.64 0.94 <LOD NA 466.63 1.03 3.63 0.88 
F-S Gertrudis 1 15118.92 2.25 14.65 7.58 183.39 0.66 5.26 2.77 
F-S Gertrudis 2 26596.17 1.62 17.54 1.72 284.48 0.61 5.72 3.08 
F-S Ge rt.rudis 3 (O-Scm) 21744.84 0.19 <LOO NA 178.00 1.52 4.69 1.48 
F-S Gertrudis 3 (5-2Scm) 16327.40 2.86 23.83 3.91 137.84 0.60 5.05 3.06 
F-S Gertrudis 3 (25-SOcm) 18755.76 1.79 26.02 7.89 149.72 0.74 4.38 1.12 
F-Bacanuchi 11 (O-Scm) 25601.49 1.26 <LOO NA 1185.03 2.17 3.45 3.23 
F-Bacanuchi 11 (5-25cm) 14811.83 0.33 18.66 2.09 950.60 0.29 3.37 0.49 
F-Bacanuchi 11 (25-SOcm) 18944.60 2.34 16.10 6.12 709.77 0.83 3.18 0.99 
F-Baca11uchi 12 (O-Scm) 15324.43 1.99 <LOO NA 813.30 2.09 3.10 3.28 
F-Baca11uchi 12 (5-25cm) 16046.71 3.17 <LOD NA 704.76 1.06 3.06 2.09 
F-Bacanuchi 12 (25-SOcm) 17797.95 2.22 <LOO NA 894.25 1.50 3.65 1.77 
F-Bacanuchi 13 (0-Scm) 8372.91 1.02 <LOD NA 260.06 1.21 1.90 1.42 
F-Bacanuchi 13 (S-2Scm) 10153.49 0.21 <LOD NA 243.61 0.35 2.44 3.08 
F-Bacanuchi 13 (25-SOcm) 10481.29 0.64 <LOD NA 229.20 0.67 2.66 2.04 
F::Bacanuchi D1 39883.98 1.24 29.68 2.65 276.48 0.56 4.90 2.08 
F-Bacanuchi D2 20426.03 O.SO 15.12 9.58 193.98 0.63 4.39 0.91 
F-Bacanuchi D2-Roca 31716.78 1.00 11.42 9.22 315.75 0.99 3.23 1.43 
F-Bacanuchi D3 17547.97 1.55 15.74 9.18 118.84 0.80 4.67 1.91 
F-Tahuichopa 1 24808.92 1.35 23.76 9.59 288.38 1.13 4.21 0.71 
F-Tahuichopa 1 Roca 31021.38 2.31 13.81 8.04 108.11 0.60 3.49 0.37 
F-Tahuichopa 2 21188.56 0.25 40.59 2.08 271.63 2.10 5.82 1.06 
F-Tahuicopa 3 21193.25 1.01 38.25 3.43 176.35 0.18 4.32 1.76 
F-Tahuicopa 3 Roca 14357.38 1.20 39.52 5.44 1S6.49 1.54 3.31 3.62 
F-Tahuíchopa 4 13768.70 0.51 <LOO NA 189.30 0.51 1.55 3.94 

Ciudad Univcrsital'ia. Delegación C oyoacán. CP 045 i O México D.f .. :Vléxico 

Cr 
RSD' 

mg/kg % 

37.28 4.50 
42.66 1.34 
18.57 1.61 
18.48 2.76 
22.45 3.13 
29.30 3.20 

109.55 4.13 
13.43 3.56 
4.71 2.72 

20.49 1.75 
24.34 2.10 

22.40 1.60 
28.02 1.58 
20.64 0.37 
37.46 4.86 
26.81 3.01 
27.49 1.05 
42.65 0.47 
45.91 2.98 
48.96 2.25 
44.99 3.49 
43.34 1.75 
8.82 0.65 
38.41 2.09 
86.35 2.64 

26.61 2.66 
24.14 3.76 
14.30 4.01 
8.86 0.60 
14.17 1.16 
8.62 1.72 
3.50 2.48 

9.58 0.62 

Tel. (55) 56 22 42 83 Ext. 129 cmail: fmrch, (_! gc.!!.)_Qg_ia.unam.m, fmrch~i1.)hotma1l.~01n 

Cu 

mg/kg RSD% 
34.41 1.00 
29.44 3.01 
18.89 15.86 
20.44 6.43 
17.18 3.53 
14.17 3.28 
25.42 4.43 
4.93 9.15 

<LOO NA 
16.13 1.44 
27.32 0.93 
34.57 2.42 
29.45 13.04 
24.53 1.86 
25.31 10.12 
7.30 11.09 
9.85 7.26 

3.26 6.55 
6.59 9.76 

11.31 5.22 
<LOO NA 
<LOD NA 
<LOD NA 
19.77 1.42 
23.12 0.90 
15.01 2.40 
30.40 1.51 
13.65 0.12 
7.49 7.04 

19.11 3.45 
22.76 2.89 

11.55 1.63 
61.40 3.83 



ID Campo 
. . ·: .. -.•.. · 

F-Vicente G. 1 

F-Vicente G. 2 

F-Vicente G. 2Roca 

F. Vicente G. 5 (5 cm) 

F. Vicente G. 5 (25 cm) 

F. Vicente G. 5 (SO cm) 

F. Vicente G. 6 
F. Vicente G. 7 

F-R. Bacanuchi 1 

F-S Gertrudis 1 

F-S Gertrudis 2 

F-S Gertrudis 3 (O·Scm) 

F·S Gértrüdis 3 (5·2Scm) 
F-S Gertrudís 3 (25· 
50cm) 

F·Bacanuchi 11 (0-Scm) 

F-Bacanuch i 11 (S-25cm) 

F-Bacanuchi 11 (25-SOcm) 

F-Bacanuchi 12 (0-Scm) 

F-Bacanuchi 12 (5·2Scm) 

F-Bacanuchi 12 (25-SOcm) 

F-Bacanuchi 13 (0-5cm) 

F-Bacanuchi 13 (5-25cm) 

F-Bacanuchí 13 (25·50cm) 

F-Bacanuchi D1 

F-Bacanuchi D2 

F-Bacanuchi D2-Roca 

F-Bacanuchi 03 

F-Tahuichopa 1 

F-Tahuichopa 1 Roca 

F-Tahuichopa 2 
F-Tahuicopa 3 

F-Tahuicopa 3 Roca 

F-Tahuíchopa 4 

Fe 

mg/kg 
31810.47 

49058.70 
30543.02 

28352.05 

34439.10 

44458.17 

41994.67 
28357.94 

27412.08 

41093.20 

41892.18 

32828.26 

39868.03 

32542.04 

22860.21 

20994.23 

22625.39 

23846.18 

22814.51 

26655.70 

16312.87 

20510.34 

21666.94 

32570.50 

32418.74 

23421.33 

34141.30 
30336.34 

26604.64 

43368.84 

31860.08 

23588.42 

19116.19 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Mn Ni Pb 
RSD 

RSD% mg/kg RSD% mg/kg % mg/kg RSD% 

2.06 849.60 1.99 16.19 1.24 87.47 2.27 
1.15 713.64 1.20 16.48 0.35 56.56 0.38 
1.70 705.62 1.58 13.20 2.40 19.83 3.95 
0.91 529.01 1.18 16.80 0.83 13.66 4.95 
1.61 571.46 1.35 18.05 3.70 17.16 1.26 
0.89 751.33 0.90 18.99 0.47 23.37 2.21 
3.10 626.52 2.58 84.66 3.83 <LOO NA 
0.47 1108.48 0.45 12:68 1.09 6.10 9.37 
1.02 685.27 1.91 12.37 2.35 <LOO NA 
1.88 507.55 1.88 13.73 1.00 32.77 1.01 
1.96 624.12 1.94 14.96 0.99 36.24 0.85 
O.SS 775.38 0.58 16:68 2.69 46.11 2.13 
3.66 713.47 3.56 11:19 1.06 48.64 1.67 

2.54 674.20 2.41 14.48 0.89 50.78 0.16 
0.34 1205.59 2.13 30.40 3.00 68.26 3.07 
0.19 876.76 1.36 27.63 0.94 44.92 1.46 
0.61 806.38 1.02 35.21 o.so 32.31 2.02 
0.15 918.26 1.10 43.76 0.63 40.61 1.50 
1.89 809.74 0.65 43.55 0.93 32.93 0.98 
0.52 848.75 0.96 46.34 0.73 32.59 3.17 
0.31 487.85 2.00 13.76 0.90 <LOD NA 
0.45 519.31 0.40 14.55 0.43 5.98 7.89 
0.58 625.42 1.10 14.04 1.58 6.84 9.96 
1.78 997.27 1.68 24.93 0.66 59.31 0.36 
1.27 434.28 2.05 67.69 2.70 4.15 5.21 
1.84 483.41 1.77 29.28 0.67 8.53 1.37 

0.98 605.05 1.09 22.93 1.60 13.12 5.85 
2.39 538.29 2.37 13.49 1.73 26.97 1.30 
2.95 472.36 2.93 7.75 0.60 9.01 3.36 

0 .57 801.25 o.so 15.16 1.97 47.72 2.89 
o.so 4 71.24 0.57 9.34 1.14 26.66 1.87 
0.98 81.05 1.31 3.46 6.59 SS.82 2.21 
0.74 931.53 0.29 10.34 2.91 <LOD NA 

Ciudad Universitaria. Delegación Coyoacán, CP 04510 \.1éxi<.:o O.F .. :.-léxico 

Sb 

mg/kg 

<LOD 

<LOO 

<LOO 

<LOO 

<LOO 

<LOO 

<LOO 

<LOO 
2.43 

<LOD 

<LOD 

<LOO 

<LOO 

<LOD 

<LOO 

<LOO 

<LOO 

<LOO 

<LOO 

<LOO 

<LOO 

<LOO 

<LOO 

<LOO 

<LOO 

<LOO 

<LOD 
<LOD 

<LOO 

<LOO 
<LOO 

<LOO 
<LOO 

Tel. (55) 56 22 4'.?. 83 Ext. 129 cmail: fm rchjj;gcúlogia.t:11a11• .mx f'inr<.:h(éilhotmail.com 

Zn . 
RSD RSI 
% mg/kg % 

NA 132.64 3.9~ 
NA 129.08 1.4~ 
NA 75.79 1.2C 
NA 64.69 3.01 
NA 72.61 3,0¿ 

NA 81.09 3.0E 
NA 72.19 4.0i 
NA 60.03 2.1~ 
NA 82.96 1.7E 
NA 92.80 2.0? 
NA 117.98 1.62 

NA 122.00 i.n 
NA 117.97 1.1: 

NA 104.67 0.9~ 
NA 90.04 4.0~ 
NA 98.46 2.5~ 
NA 98.14 1.7~ 

NA 73.70 1.5€ 
NA 75.51 2.7i 
NA 89.50 l.9E 
NA 48.00 2.9~ 
NA 55.14 1.9: 
NA 65.40 O.lé 

NA 116.74 1.5l 
NA 64.72 2.54 

NA 62.53 2.81 

NA 70.78 3.21 
NA 82.16 3.3L 

NA 59.46 1.3, 

NA 139.65 1.2~ 
NA 80.22 1.9, 

NA 34.40 2.2~ 
NA 93.25 2.3i 



1 • •• ,., ···t=: .. 

IDCampo 

F-Tahuchopa 4 Roca 

F-Tahuichopa 5 

F-Tahuichopa 5 roca 

F-Tahuichopa 6 

F-Tahuichopa 6 Roca 

F-Arizpe 1 
F-Arispe 1 Roca 
F-Arizpe 2 

F-Arizpe 2 Roca 

F-Arizpe 3 
F-Arizpe 3 roca 

F.S.J de baviacora lA 

F.S.J de baviacora 1-
LB 

F.S.J de baviacora 1-
RB 
F.S.J de baviacora 2A 

F.S.J de baviacora 2 
LB 
F.S.J de bavíacora 2-
RB 
F.S.J de baviacora 3 
A 
F.S.J de baviacora 3 
A (Blanco) 

F.S.J de baviacora 3 
LB 

F.S.J de baviacora 3 
Roca 

F-Mazocahuí 1 

F-Mazocahuí 2 

F-Mazocahuí 3 

F-Rayon 1 

F-Rayón 2 

F-Rayon 3 

Al 

mg/kg 

20915.90 

9014.98 

29002.70 

21280.28 

4379.18 

47411.30 
25944.59 

22793.25 
35412.29 
14288.80 
26650.13 
11986.34 

20573.08 

25367.91 

20410.75 

29551.21 

30456.23 

30164.86 

15023.34 

29819.93 

8549.24 

16158.44 
23628.21 

8567.97 
21970.28 
26256.37 

25765.83 

Laboratorio Nacional de Geoquímica y Mínerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

As Ba Cd, 
RSD RSD RSD RSD 
% mg/kg % mg/kg % mg/kg % 

1.61 <LOD NA 298.47 1.77 2.31 5.96 
0.67 <LOD NA 132.95 0.73 1.78 5.57 
1.12 17.88 7.58 365.08 1.21 2.92 3.57 
0.80 <LOD NA 313.79 0.93 2.24 3.28 
1.72 22.51 4.39 254.60 1.73 6.24 8.12 
2.22 <LOD NA 645.01 2.37 4.24 3.80 
1.44 36.24 S.84 492.12 1.45 7.32 0.93 
1.35 38.68 8.04 396.52 1.44 5.37 2.18 
1.12 <LOD NA 232.21 1.21 7.69 2.17 
1.21 51.92 4.33 221.26 1.38 4.76 o.so 
3.48 28.21 6.07 318.46 3.68 5.60 1.74 
0.97 41.88 3.43 72.51 1.03 3.53 1.28 

0.46 65.65 1.10 143.45 0.54 4.76 2.44 

2.13 102.34 1.28 168.65 2.20 5.69 5.09 
2.83 120.27 2.16 126.66 3.18 6.23 0.84 

1.60 26.51 8.22 188.12 1.66 4.26 1.09 

2.34 34.56 3.45 145.65 2.34 4.78 1.76 

1.29 <LOD NA 182.64 1.41 5.02 6.93 

2.40 171.32 2.23 88.75 2.47 6.38 1.54 

2.95 203.40 1.67 136.38 3.06 3.79 3.12 

3.57 <LOO NA 34.01 4.39 4.42 6.78 
2.30 <LOD NA 78.51 2.41 4.81 3.08 
0.48 <LOD NA 66.46 0.37 5.78 0.53 
1.43 <LOD NA 18.30 1.40 18.66 0.31 
2.14 14.81 1.28 264.56 0.54 4.55 1.71 
1.83 21.00 8.10 256.76 1.76 3.21 3.69 
4.18 15.40 7.70 285.38 4.40 3.61 5.69 

Cr 

mg/kg 
19.57 

21.66 

25.63 

23.23 

9.08 

19.99 

22.56 

12.49 

25.11 
<LOO 
16.67 

4.59 

11.18 

18.65 

13.59 

13.30 

13.77 

12.38 

11.55 

5.03 

5.65 

8.81 

10.66 

67.73 

19.67 

21.65 

27.49 

Ciudad Universitaria. lJckgación Coyoacán, CP 0451 O :Vkxico U.1-" .. MéxiC(> 
Tt:l. (55) 5ó 22 42 !U F.xt. l 29 cmail : 1'111n:h:,1] _g0!,J.,11;ic1 .111t:1111.rn~ fmrchra)hotmail.~0111 

Cu 
RSD RSD 
% mg/kg % 

1.72 64.46 1.32 

o.so 52.50 1.30 
4.63 55.81 4.66 

1.79 52.32 1.76 

2.28 42.00 2.03 

2.98 28.28 2.80 
0.44 30.29 1.19 

O.SO 36.45 1.67 
1.43 352.22 0.57 
NA 42.16 2.32 

0.86 27.06 0.49 
1.89 215.87 2.26 

6.16 137.63 3.48 

3.91 169.93 3.56 

1.31 212.46 0.85 

1.24 22.22 3.83 

1.98 26.87 4.76 

1.83 16.27 2.23 

2.55 102.46 1.22 

1.58 1252.39 0.85 

1.21 21.52 3.25 

2.18 28.44 1.82 

1.44 31.75 1.76 

1.22 <LOO NA 
1.51 17.63 3.94 

0.81 15.67 9.02 

1.95 18.33 3.05 

--====-
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IDC8mpo 

!~¡f, 

F-Tahuchopa 4 Roca 

F-Tahuichopa 5 

F-Tahuichopa 5 roca 
F-Tahuichopa 6 

F-Tahuichopa 6 Roca 

F-Arizpe 1 
F-Arispe 1 Roca 

F.::Arizpe 2 
f.::Arizpe 2 Roca 

f.::Arizpe 3 

f-Arizpe 3 roca 
F.S.J de baviacora 
lA 
F .S.J de baviacora 1-
LB 

F.S.J de bavíacora 1-
RB 

F.S.J de baviacora 
2A 
F.S.J de baviacora 2 
LB 

F .S.J de baviacora 2-
RB 

F.S.J de bavíacora 3 
A 
F.S.J de baviacora 3 
A (Blanco) 
F.S.J de baviacora 3 
LB 
F.S.J de baviacora 3 
Roca 

F-Mazocahuí 1 

F-Mazocahuí 2 
F-Mazocahuí ~ 

F-Rayon 1 

F-Rayón 2 

F-Rayon 3 

Fe 
= 

mg/kg 

28533.01 
21545.18 

34280.94 

26113.92 

79377.52 

25042.23 

43192.48 

32705.97 

47765.55 
27144.84 

33064.24 

19124.80 

30088.80 

37503.64 

38692.07 

26962.11 

2985.94 

32615.35 

43909.62 

24867.26 

30024.61 

30857.20 

37206.12 
134263.53 

34341.55 

22712.99 

25980.22 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Mn Ni Pb 
RSD RSD 
% mg/kg RSD% mg/kg % mg/l<g_ RSD% 

0.71 597.68 0.97 24.03 0.67 7.48 8.08 
2.25 735.21 1.70 42.14 1.24 <LOD NA 
0.11 621.51 1.79 26.82 1.44 8.92 4.54 
1.82 491.75 0.84 35.20 0.24 4.72 12.74 
0.45 -2,60 2.53 7.00 3.08 12.13 4.16 
0.83 513.72 0.53 26.08 1.28 11.49 5.88 
1.11 749.26 1.36 21.50 1.35 32.57 2.71 
0.81 577.57 1.41 15.38 2.06 34.32 1.97 
0.79 92.95 0.36 36.71 1.41 7.50 9.82 
0.62 991.10 0.56 5.23 4.55 935.55 2.33 
0.24 717.48 o.so 21.23 0.48 13.85 2.52 

1.11 397.33 2.33 7.44 0.80 25.22 1.75 

0.59 554.64 1.78 11.96 2.11 34.83 1.51 

2.40 673.88 2.54 16.28 0.30 44.93 1.13 

3.99 630.40 1.35 11.22 2.92 58.83 2.47 

1.73 878.07 1.09 12.64 1.85 43.68 2.45 

1.45 793.56 1.57 14.65 1.34 52.57 2.60 

2.58 617.16 3.28 22.41 0.69 13.48 6.88 

2.91 364.73 2.23 12.63 1.99 59.07 1.51 

3.39 297.66 1.12 6.33 1.52 56.50 2.27 

1.70 367.69 1.76 18.66 0.99 2.93 6.77 
2.47 557.51 2.49 6.83 2.09 13.59 1.13 
0.44 729.63 0.63 10.41 1.69 9.07 4.23 
0.42 232.05 0.73 12.99 2.18 17.11 3.18 
2.40 582.85 2.46 16.98 0.75 19.84 1.49 
1.77 483.61 1.61 24.74 2.20 15.56 5.18 
5.01 763.11 2.73 23.60 2.57 15.57 2.14 

Ciudad Universitaria, Ddt:gación Coyoacán. CP 04510 \ilé~ico U.I' ., México 

Sb 

mg/kg 

<LOD 

<LOD 

<LOD 

<LOD 

<LOD 

<LOD 

<LOD 

<LOD 

<LOD 

<LOD 
<LOO 

<LOD 

<LOD 

<LOO 

<LOD 

<LOO 

<LOD 

<LOD 

<LOD 

<LOD 

<LOD 

<LOD 

<LOD 

<LOD 

<LOD 

<LOO 

<LOD 

Td. (55) 56 22 42 8J Ext. l 29 ~mail: finrch·fj_g.-olo¡;ia .una,1: .rnx timch(iv.hormail . .;_on, 

Zn 
RSD RSD 1 
% mg/kg % 

NA 76.44 1.81 
NA 74.11 0.82 
NA 87.25 3.62 
NA 66.35 2.68 

NA 28.25 2.10 
NA 71.70 1.98 

NA 116.58 0.99 

NA 89.99 1.93 
NA 175.42 0.97 
NA 196.31 1.92 
NA 90.42 0.36 

NA 171.09 1.98 

NA 136.82 3.89 

NA 146.78 3.70 

NA 176.58 0.90 

NA 131.32 0.90 

NA 145.97 0.67 

NA 77.61 2.34 

NA 87.85 0.92 

NA 119.81 1.39 

NA 70.99 2.32 

NA 95.00 0.96 
NA 99.49 0.83 
NA 62.41 1.04 

NA 78.87 O.SS 

NA 72.23 1.09 
NA 75.48 2.22 



'· 
,·/t~'. 

l o.campo 
:.' ' 

F·San Francisco l·A (0-
5cm) 

F-San Francisco l·A (S-
25cm) 

F-San Francisco 1-A 
(25-SOcm} 

F-San Francisco 1-LB 
(0-2Scm) 

F-San Francisco 1-LB 

(25-SOcm) 

F-San Francisco 1-RB 

(0-25cm) 

F-San Francisco 1-RB 

(25-SOcm) 

F-San Francisco 2 roca 

F-San Francisco 2-A (O-
5cm) 

F-San Francisco 2-A (S-
25cm) 
F-San Francisco 2-A 

(2S-45cm} 

F-San Francisco 2-LB 
(0-5cm) 

F-San Francisco 2-LB 

(S-25cm) 

F-San Francisco 2-LB 

(25-40crn) 

F-San Francisco 2-RB: 

{O-Scm) 

F-San Francisco 2-RB 
(S-25cm) 

F-San Francísco 2-RB 

(25-SOcm) 
F-San Francisco 3A (O-
5cm) 

F-San Francisco 3A (5-
25cm) 

Al 

mg/kg 

6265.44 

4672.83 

4509.14 

16240.72 

19117.18 

16038.32 

16273.49 

20263.01 

5833.00 

7213.63 

8347.48 

10420.04 

16339.48 

17167.99 

11783.58 

8571.59 

6664.60 

7367.94 

6042.17 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

As Ba Cd 
RSD RSD RSD RSD 
% mg/kg % mg/kg % mg/kg % 

0.32 <LOD NA 124.52 0.31 1.65 2.89 

1.55 <LOO NA 113.85 1.56 1.54 4.10 

2.52 <LOO NA 96.84 2.75 1.38 6.54 

2.07 <LOD NA 356.46 2.17 2.59 1.11 

1.27 5.67 8.81 360.03 1.30 2.80 2.64 

1.07 <LOD NA 274.54 1.17 3.24 0.78 

0.97 <LOO NA 273.88 1.13 2.59 0.99 
2.51 <LOD NA 613.65 2.75 7.29 2.52 

0.54 2.79 3.20 78.74 0.46 1.14 4.75 

1.96 <LOD NA 79.48 2.00 1.40 7.48 

1.30 <LOD NA 93.86 1.57 1.54 3.53 

2.43 <LOO NA 142.72 2.49 2.51 5.79 

1.08 <LOO NA 163.90 1.22 2.67 2.94 

2.27 <LOD NA 190.89 2.28 2.61 3.04 

0.76 <LOD NA 103.30 0.83 1.81 5.38 

3.52 <LOD NA 96.32 3.68 1.43 1.05 

1.05 <LOD NA 83.71 1.22 1.25 3.79 

1.49 <LOD NA 86.30 1.62 1.35 6.40 

0.88 5.97 1.51 76.75 0.80 1.25 10.37 

Ciudad Universitaria. Oelcgación Coyoacán. CP 045 JO México D.F .. :V1éxico 

~ ~ 
Cr Cu 

RSD 
rng/kg % mg/kg 

58.56 1.82 <LOD 

34.65 3.50 <LOO 

47.19 3.55 <LOD 

35.58 2.65 <LOD 

35.68 2.28 <LOD 

33.69 1.78 <LOO 

31.54 1.59 <LOD 

53.46 0.47 11.94 

59.74 4.56 <LOD 

77.54 1.67 <LOD 

101.11 2.30 <LOO 

36.08 1.26 <LOD 

37.35 0.29 <LOD 

26.57 1.68 <LOD 

48.94 0.28 <LOD 

90.22 3.13 <LOD 

59.53 0.91 <LOD 

68.21 0.59 <LOD 

73.92 3.10 <LOD 

Tel. (SS) .)6 22 4'.? R~ Ext. 129 cnrnil: fl111·cli:.cJ ~cologia .l::1am.m, fmrch(<i;hotmail.com 

RSO 
% 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
2.59 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 



10 Campo 
., ~~fl 

F-San Francisco 

1-A (O-Scm) 

F-San Francisco 

1-A (5-25cm) 

F-San Francisco 

1-A (25-SOcm) 

F-San Francisco 

1-LB (0-25cm} 

F-San Francisco 

1-LB (25-SOcm) 

F-San Francísco 

1-RB (0-25cm) 

F-San Francisco 

1-RB (25-SOcm) 

F-San Francisco 

2 roca 

F-San Francisco 

2-A (O-Scm) 

F-San Francisco 

2-A (5-25cm) 

F-San Francisco 

2-A (25-45cm} 

F-San Francisco 

2-LB (0-Scm) 

F-San Francisco 

2-LB (S-25cm) 

F-San Francisco 

2-LB (25-40cm) 

F-San Francisco 

2-RB (0-Scm) 

F-San Francisco 
2-RB (5-25cm) 

F-San Francisco 
2,RB (25-SOcm) 

F-San Francisco 
3A (O-Scm) 

F-San Francisco 
3A (5-2Scm) 

Fe 

m8fkg 

13582.81 

13212.88 

11789.27 

19172.29 

19602.31 

23760_74 

19444.89 

53498.90 

10619.94 

11609.58 

12546.19 

18581.86 

19378.60 

18970.65 

14739.11 

12348.06 

10990.82 

12014.43 

10430.51 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 
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Mn Ni Pb 
RSD RSD RSD RSD 
% mg/kg % mg/kg %. mg/kg % 

0.42 341.19 0.48 12.75 0.53 17.47 0.79 

1.02 364.34 1.01 12.02 1.23 18.28 3.76 

0.95 321.69 0.97 11.80 0.77 11.81 5.50 

0.57 465.74 1.57 16.02 0.71 36.05 2.35 

0.67 509.43 1.21 17.50 1.69 20.97 1.53 

0.77 491.30 0.93 23.55 0.95 14.45 6.50 

0.87 427.98 0.62 17.43 1.44 15.93 7.83 

0.74 1336.87 1.31 47.33 1.99 <LOD NA 

0.15 232.35 0.11 12.40 o.so 8.02 6.68 

2.46 243.35 2.47 10.26 1.79 6.48 5.34 

1.58 233.31 1.55 11.05 3.08 6.59 8.62 

0.33 318.08 1.30 14.08 0.75 9.21 7.60 

0.20 376.23 1.15 14.53 1.82 11.09 0.88 

0.72 420.20 1.43 15.47 1.24 11.74 3.11 

1.06 258.23 1.39 13.31 0.76 7.71 3.40 

0.42 252.30 0.37 11.20 1.68 6.47 5.66 

0.49 275.13 0.53 10.53 1.76 <LOO NA 

0.18 271.68 0.22 10.07 1.85 10.31 5.05 

1.66 231.42 1.71 9.83 1.07 7.52 6.61 

Sb 

mg/kg 

<LOO 

<LOO 

<LOO 

<LOD 

<LOD 

<LOO 

<LOO 

<LOO 

<LOO 

<LOO 

<LOD 

<LOD 

<LOD 

<LOO 

<LOO 

<LOO 

<LOO 

<LOD 

<LOD 

Ciudad Universitaria. L>elcgación Coyoacán, CP 0451 O :vtéxic;o D.~., México 
Tel. (55) 56 22 42 83 F.x t. 129 cmail: fmr.:lv<i ecolog1a.Lma111.1nx fimch(á)hotmail.com 

Zn 
RSD RSD 
% mg/kg % 

NA 54_71 1.80 

NA 47.14 3.91 

NA 37.58 2.95 

NA 65.47 1.91 

NA 69.73 1.87 

NA 60-44 1.21 

NA 64.56 0.95 

NA 105.54 1.22 

NA 36.95 0.71 

NA 35.42 1.03 

NA 42.19 2.15 

NA 66.05 1.18 

NA 58.12 0.17 

NA 58.92 1.46 

NA 39.16 0.68 

NA 39.30 3.03 

NA 37.22 0.29 

NA 36.35 0.13 

NA 38.99 1.29 



Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

.• . ·.f--1 ··;~t Al As Ba Cd -:.";.f. r: _ .... 1 , •" .. 1··•· ' ' IOQmpo RSD RSD 
mg/kg RSD% mg/kg RSD%• mg/kg % mg/kg % 

F-San Francisco 3A (25-

40cm) 7352 .14 1.71 3.18 8.62 83.80 1.36 1.27 1.59 
F-San Francisco 3-LB (0-Scm) 7654.34 1.98 <LOD NA 114.52 2.01 2.04 1.16 
F-San Francisco 3-LB (5-

25cm} 7044.69 0.42 <LOO NA 123.45 0.45 1.87 1.15 
F-San Francisco 3-LB (25~ 

50cm) 8327.63 0.57 <LOD NA 137.01 0.56 2.02 1.79 

F-San Francisco 3-RB (0-5cm) 10506.64 2.93 <LOD NA 108.94 3.07 1.66 4.52 
F-San Francisco 3-RB (S-

25cm) 5658.13 0.46 <LOO NA 101.81 0.46 1.54 4.14 
F-San Francisco 3-RB (25-

50cm) 9875.56 0.89 <LOD NA 141.40 0.99 2.18 6.21 
F-San Francisco 3 roca 20414.96 1.97 <LOD NA 257.78 0.73 3.17 2.77 
F.la junta A(Scm} 12992.91 1.47 49.16 4.56 101.46 0.46 3.20 o.os 
F.La junta A(25cm) 14012.47 1.63 43.39 3.31 99.01 1.52 3.23 1.62 
F.La junta A(SOcm) 12504.59 2.37 41.78 1.71 103.48 1.85 3.12 0.48 

·i - Fe Mn . Ni Pb 
IDCámpo RSO RSD RSD RSD 

mg/kg % mg/kg % mg/kg % mg/kg % 
F-San Francisco 3A 

(25-40cm) 10966.68 1.69 239.77 1.70 10.42 1.40 <LOO NA 
F-San Francisco 3-LB 
(O-Scm) 15497.47 1.02 276.83 0.75 11.97 2.99 <LOO NA 
F-San Francisco 3-LB 

(S-25cm) 15306.59 0.74 284.80 1.58 11.88 1.72 10.90 1.13 
F-San Francisco 3-LB 

(25-SOcm) 15766.38 1.29 301.62 1.73 12.85 1.98 <LOO NA 
F-San Francisco 3-RB 

(O·ScmJ 13642.37 0.16 284.67 0.20 14.67 3.00 <LOD NA 
F-San Francisco 3-RB 

(5-25cm) 13854.37 0.69 223.11 0.65 10.74 0.40 <LOD NA 
F-San Francisco 3-RB 
(25-50cm) 16812.87 0.26 313.68 0.94 14.32 0.73 8.09 7.24 

F-San Francisco 3 

roca 21320.98 0.50 .499.67 0.11 27.50 2.30 24.20 1.56 

Ci11dad L.:nivcrsitaria, Uclcgación Coyoacán. CP 0451 O México U.F .. '1.1.:xico 

Cr 

RSD 
mg/kg % 

95.56 1.54 

34.43 0.83 

31.47 1.08 

35.09 0.49 

64.48 1.18 

32.18 1.59 

34.56 0.95 

42.67 1.73 
8.72 0.59 

10.02 1.54 

9.70 0.89 

Sb 
RSD 

mg/kg % 

<LOO NA 

<LOD NA 

<LOD NA 

<LOD NA 

<LOD NA 

<LOO NA 

<LOO NA 

<LOO NA 

Tel. (55) 56 22 42 83 b r. 129 .:mail: fn;rcli,.<!gNlugia.un;11n.1m fmrclúdiotmail.com 

·Cu 1 

RSD • 
mg/kg % 1 

<LOO NA 

<LOO NA 

<LOO NA 

<LOD NA 
<LOD NA 

<LOO NA 

<LOD NA 
<LOO NA 
11.67 3.89 

8.19 3.72 

8.61 1.44 

Zn 
RSD 

mg/kg % 

36.78 0.88 

56.19 1.01 

42.57 0.60 

51.75 1.25 

40.39 1.23 

39.52 1.62 

47.85 1.32 

77.77 1.38 



Fe 
ID Campo 

mg/kg 

F.La junta A(Scm) 22821.81 

F.La junta A(25cm) 23470.59 

F.La junta A(SOcm) 22359.45 

CONTROL DE CALIDAD 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquimica Ambiental 

Mn Ni Pb 
RSD RSD RSD RSD 
% mg/kg % mg/kg %. mg/kg % 

1.43 335.42 1.52 5.85 2.27 14.81 4.10 

1.55 276.54 1.42 5.85 1.60 12.81 2.27 

1.94 293.32 1.89 6.17 2.69 13.69 2.20 

Sb Zn 
RSD 

mg/kg % mg/kg 

<LOO NA 56.48 

<LOD NA 56.65 

<LOD NA 54.72 

En el caso de los análisis determinados por ICP-OES la concentración de cada elemento fue determinada por triplicado, 
el valor reportado es el promedio de las tres determinaciones reportando también la desviación estándar relativa (RSD) 
de las mediciones. 

Para determinar la exactitud se utilizaron estándares de control analítico de concentraciones conocidas (50 y 10 ppm) 
los cuales fueron analizados como muestra para determinar su concentración por medio de curvas de calibración 
preparadas, indicando un buen desempeño del método de análisis. 

º/o Al As Ba Cd Cr Cu Fe Mn Ni Pb Sb 
exactitud 

RSD 
% 

1.84 

1.23 

0.44 

Zn 

50 ppm 104.27 92.95 104.66 98.20 100.59 103.55 101.90 101.00 100.03 100.34 97.60 96.61 

10 ppm 95.98 99.55 105.46 108.01 

Sin mas por al momento quedo a sus ordenes. 

Analistas: 

QFB. Fabiola Vega García 

103.26 99.49 106.39 111.85 109.28 

Responsable tecnico: 

Ciudad Universitaria. Delegación Coyoai.:án. CP 04510 México D.F., México 

100.66 

Tel. (55) 56 22 42 83 Ext. 129 cmail: f!!.1.r.~@g~o.lºgia.)Jrrnm.mx fmrch1!,;,h_c;>tmail.com 

100.37 105.06 

10 
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Información de las muestras 

INFORME DE RESULTADOS /CP 

TINAJAS/ 

Se analizaron 80 muestras de 3 zonas diferentes TINAJAS I en Sonora. 

las muestras se recibieron en bolsas de plástico de 25X10 cm, etiquetadas como IT1, IT2 Y 1T3 cada una con 

A,B,C,D,E,G,H e I con diferentes profundidades cada una un listado de coordenadas y observaciones adjunto. 

Información de los análisis 

En las 80 muestras se determinaron elementos traza por Espectrometría de Emisión Óptica con Plasma 
Inductivamente Acoplado (ICP-OES) en un equipo Pekín Elmer serie 8300 

Las muestras fueron digeridas por el método EPA 3051, los resultados se reportan en mg/kg. 

modo de inyección : Camara ciclónica. 

Limites de detección : 

Los limites considerados son para modo de inyección cámara ciclónica y están reportados en mg/1. 

LDmg/L Al As Ba Cd Cr Cu Fe Mn Ni Pb 
0.08 0.07 0.01 0.02 0.003 0.122 0.01 0.007 0.01 0.03 

<LOD= Bajo el limite de detección 

Ciudad Universitaria. Delegación Coyoacán, CP 04510 México D.F., México 
Tel. (55) 56 22 42 83 Ext. 129 cmail: fmrch.@g_eolQgia.unam.mx fmrch@hotmail.com 

Sb Zn 
0.1 0.007 
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Listado de rec,~ción de muestras 

IT1 IT2 

Profundidad Coordenadas 
No. Clave 

Profundidad 
No. dilw 

-Cll1 

cm X y 1 IT2A-100 0-5 5 
1 ITlA-100 5 s 563033 3420622 2 IT2A-100 5-25 25 
2 ITIA-100 5-25 25 563033 3420622 3 IT2A-100 25-50 50 
3 ITIA-100 25-50 so 563033 3420622 4 IT2B-SO 0-5 s 
4 IT1B-S05 s 563083 3420622 s IT28-SO S-2S 25 
5 ITlB-50 25 25 563083 3420622 6 IT2B-SO 2S-50 so 
6 lTlB-50 50 so 563083 3420622 7 IT2C·10 0-10 s 
7 ITlC-10 5 s 563123 3420622 8 IT2C-10 5·25 25 
8 ITIC-10 5-25 25 563123 3420622 9 IT2C-10 25-50 so 
9 ITIC-10 25-50 so 563123 3420622 10 IT2D0-5 s 
10 IT105 s 563133 3420622 11 IT2D 5-25 25 
11 ITlD 25 25 S63133 3420622 12 IT2D 25·50 50 
12 ITlO 50 50 563133 3420622 13 IT2E 0-5 5 
13 ITlE 5 5 56313S 3420622 14 IT2E 5-25 25 
14 ITlE 25 25 563135 3420622 15 IT2E 25-50 so 
15 ITlE SO 50 S63135 3420622 16 IT2F 0-5 5 
16 lTlF 5 5 563138 3420622 17 IT2F 5-25 25 
17 lTlF 5-25 25 563138 3420622 18 IT2F 25-50 50 
18 ITlF 25-50 so 563138 3420622 19 IT2G-100-S s 
19 ITlG S 5 563148 3420622 20 IT2G-10 5-25 25 
20 ITlG-1025 25 563148 3420622 21 IT2G-10 25-50 so 
21 ITlG-10 50 so 563148 3420622 22 IT2H-500-S 5 
22 ITlH-50 0-5 5 563188 3420622 23 IT2H·SO 5-25 25 
23 ITlH-50 20 20 563188 3420622 24 ff2H-SO 25-SO 50 
24 llll-100 5 5 563238 3420622 25 IT21-100 0-5 5 
25 ITll-100 25 25 563238 3420622 26 IT21-100 5-25 25 
26 ITll-100 25-50 so 563238 3420622 27 IT21-100 2S-50 so 

Ciudad Universitaria Delegación Coyoacán. CP 045 I O México D.F., México 
Tt:I. (55) 56 22 42 83 Ext. 129 cmail: J1n_1:cl1:~(gc(1logia.u_na.1!1,111:\; fmrch(tilhotmail.con! 

Coordenadas 

1C V 

563047 3419594 

563047 3419594 

563047 3419594 

563097 3419594 

563097 3419594 

563097 3419594 

563137 3419594 

563137 3419594 

563137 3419594 

563161 3419594 

563161 3419594 

563161 3419594 

563165 3419594 

563165 3419594 

563165 3419594 

563170 3419594 

563170 3419594 

563170 3419594 

563197 3419594 

563197 3419594 

563197 3419594 

563232 3419594 

563232 3419594 

563232 3419594 

563285 3419594 

S63285 3419594 

563285 3419594 
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No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

2S 
26 
11 

laboratorio Nacional de Geoquímica y Mineralogla 
Universidad Nacional Autónoma de México 

Geoqufmica Ambiental 

IT3 

Clave 
Profundidad Coordenadas 

cm X y 

IT3A·l00 0-5 s S63697 3416S83 
IT3A-100 5-25 25 S63697 3416583 
IT3A-100 25-50 so 563697 3416583 
IT38-SOO-S s 563747 3416583 
IT38-50 S-25 2S 563747 3416583 
IT38-SO 25-SO so 563747 3416583 
IT3C·100-S s 563787 3416583 
IT3C·10 5·25 25 563787 3416583 
IT3C·10 25-SO so 563787 3416583 
IT3D 0-S s 563800 3416583 
IT30 5-25 2S 563800 3416583 
IT3D 25-50 50 563800 3416583 
IT3E-0-5 s 563805 3416583 
lT3E S·2S 25 563805 3416583 
IT3E25•50 so S63805 3416583 
IT3F O·S 5 S63808 3416583 
IT3F 5·25 25 S63808 3416583 
IT3F 25-50 so 563808 3416583 
tT3G-100·5 s 563818 3416583 
IT3G 5-25 25 563818 3-416583 

IT3G25-50 so 563818 3416583 
IT3H-SO 0-5 s 563868 3416583 
IT3H-50 5-25 2S 563868 3416583 
IT3H-S0 25-50 50 563868 3416583 
IT31-100 0-5 s 563908 3416583 
ff31·100 5-25 25 563908 3416583 
rr~-100 25-so so 563908 3416583 

.. ,; : .~._.,, .. , •.• '> , •. • ..... , • , •· ., .... c~\r: ~--·,:..,:, ... ,,.: ·•· :.,.• -A: .... •..,r·~1:; ,>..:• . ...... ,e,;_.~~:.·,> : , .•. ,,. "· : ·, .. ··. ··,·,.:, '.}'l>·:'i' :•f',',:'<\ :~"· ;> • ·~,, , •• • : ; ,,.:,;:•.·i,'.,,•,:., "··,. :,·. ·,~: ~.·, ···r .• .. :-: · ~·,.~~· 

Ciudad Universitaria, Delegación Coyoacán, CP 04510 México D.F .• México 
Tel. (55) 56 22 42 83 Ext. 129 email: fmrch(Ulgeologia.unam.mx fmrch@hotmail.com 
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- illWfr····~ <) ft7-i-~-- _í •-' _. ' 
·-· ·~ _-_,, . . ._-, "! •. ,~· -

t -~ .. , .... ....:,;:1'k1 -": . .,_ .:)-i~ 

IT1A-100 S cm 25732.459 45.108 62.681 1.445 16.448 302.667 

IT1A-1002S 22500.939 32.406 106.235 1.332 15.343 150.362 

ITlA-10050 26563.513 33.114 142.612 1.443 14.576 150.458 

IT1B-S0Scm 33841.456 61.788 104.698 5.096 14.773 1236.289 

ITlB-50 25cm 27452.649 40.884 79.763 3.150 11.777 341.565 

ITlB-50 50cm 23463.455 25.168 58.843 1.397 4.339 1S8.888 

IT1C·105cm 21646.377 40.058 90.136 4.195 14.936 396.796 

rr1c-102s 25906.396 27.554 133.636 4.008 18.822 154.546 
IT1C-10SO 25988.812 18.102 132.267 3.973 18.680 82.388 

IT1D 5cm 17718.790 23.786 65.708 3.076 15.254 125.868 

111025cm 12036.239 41.475 88.023 6.573 30.170 229.857 

rr1D 50cm 18508.902 59.277 83.194 6.023 36.157 209.077 

ITlE 5cm 16388.689 22.445 70.048 2.476 7.022 71.336 

IT1E 25cm 15442.141 30.940 78.411 4.700 19.122 168.330 

IT1E50cm 13251.058 41.960 111.744 5.761 25.771 166.477 

ITlF 5cm 18947.269 25.758 81.104 4.026 13.318 166.962 

IT1F 25cm 17425.277 45.993 75.504 4.600 31.365 138.238 

1nFS0cm 18215.787 37.941 70.945 4.210 35.205 147.101 

IT1G 5cm 20299.624 34.195 39.075 1.331 5.643 208.379 

ITlG 25cm 15329.283 17.059 35.202 0.794 4.803 56.806 

IT1G 50cm 43361.784 14.903 61.226 1.064 6.139 130.111 

ITlH-SOScm 27510.588 32.041 53.264 1.493 5.279 435.302 

ITlH-50 25cm 24893.079 28.157 51.072 1.212 6.335 223.781 

fTlff•SO 50cm 30015.627 11.911 47.817 1.071 3.893 89.127 

lTll-100 5cm 23547.686 29.366 63.317 1.899 8.621 490.052 

1111-100 25cm 35085.740 23.033 48.369 0.824 4.315 115.170 

ITll-100 50cm 25290.529 17.450 50.780 0.760 6.537 75.368 

IT2A-1005 56131.732 46.596 188.985 6.290 86.107 384.294 

IT2A-100 25 72015.131 41.895 254.637 5.937 88.326 145.942 

IT2A·100 50 67536.150 31.534 295.961 4.514 60.591 98.419 

IT2B-SO 5 54753.896 31.140 223.123 8.571 38.421 250.767 

IT2B-50 25 62203.333 22.325 137.464 9.364 28.248 80.458 

IT2B-50 50 61539.226 25.219 123.678 10.017 27.256 48.423 

Ciudad Universitaria.. Delegación Coyoacán, CP 04510 México D.F., México 
Tel. (55) 56 22 42 83 Ext. 129 email: fmrch(a".!gc:ologia.unam.mx fmrch@hotrnail.com 
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t.'•:;i'~.,,.~~)- , -i~f~~lJ ~ -· .. ),{~ ,-,~ ~"Jili~. ~, · ·lllff -~ ;-y, .·.-~~-

':. - ' 
,-!. -_..,~,::.,; .- ::: .;, ' - .,: .. ,...· .. ::_ ,. -,, 

-· . . ' ·;·, -· -'. . :·, . ". ~ .····~ -· ~-) .;, .... ,, ! ' ,._ .• 

ITlA-100 5 cm 9751.543 157.197 13.065 263.989 <LOD 106.068 
IT1A-10025 10016.811 191.640 12.358 413.048 <LOO 87.672 
ITlA-10050 11066.033 170.655 10.722 574.682 <LOD 99.411 
IT1B·S0Scm 14565.604 2886.123 14.966 655.786 <LOO 217.828 
ITlB-50 25cm 8340.346 1929.961 12.443 564.790 <LOO 186.799 
rTlB-50 50cm 8135.619 1265.849 6.721 818.478 <lOD 161.788 
ITlC-10 5cm 19389.288 1148.081 10.765 216.450 <LOO 163.285 
JT1C-102S 21716.551 1493.599 15.801 208.784 <LOO 198.716 

ITlC-1050 23161.794 1621.904 14.409 202.970 <LOO 234.755 
IT1D 5cm 17039.695 1104.728 8.615 355.371 <LOO 300.091 

rT1D 25cm 34018.233 1912.297 13.776 253.184 <LOD 281.088 
IT1D 50cm 40687.184 795.457 16.635 168.695 <LOD 228.723 
JTlE Scm 12600.863 1136.724 3.988 470.426 <LOD 328.273 

lT1E25cm 26461.525 1340.699 9.163 293.943 <LOD 272.334 
IT1E50cm 33439.284 1594.465 10.660 283.791 <LOO 234.734 
IT1F5cm 17719.408 1191.864 8.734 362.927 <LOO 341.484 
ITlF 25cm 31366.996 497.109 12.175 139.835 <LOO 212.174 
IT1F 50cm 29686.405 488.083 14.643 90.340 <LOO 190.809 
1T1G 5cm 9305.777 221.011 5.179 171.951 <LOD 83.844 
IT1G 25cm 5819.307 116.162 4.436 121.941 <LOD 69.576 
IT1G 50cm 8847.077 175.237 5.513 177.540 <LOO 122.595 
IT1H-50Scm 9666.007 653.837 5.041 179.763 <LOO 92.615 
ITlH-50 25cm 8900.914 457.929 5.481 178.394 <LOO 81.361 
ITlH-50 50cm 9307.393 144.718 4.115 167.843 <LOO 84.941 
ITll-100 Sc:m 6270.274 510.940 6.660 174.828 <LOO 73.158 
IT11-100 25cm 6256.859 53.248 4.018 138.123 <LOD 58.058 
ITll-100 50cm 6719.925 42.045 3.534 133.927 <LOO 50.180 
IT2A-1005 49357.831 876.543 70.907 45.333 <LOO 241.237 
ITZA-10025 44419.501 781.117 69.873 67.122 <LOO 224.278 
IT2A-10050 35155.061 314.732 37.020 71.693 <LOO 118.494 
IT2B•SO 5 45803.030 1830.453 45.952 244.424 <LOD 511.089 
IT28-SO 25 53704.167 2003.423 37.264 143.759 <LOO 354.869 
IT2B-50 50 54973.612 2123.130 39.868 106.824 <LOD 381.545 

Ciudad Universitaria, Delegación Coyoacán, CP 04510 México D.F., México 
Tel. (55) 56 22 42 83 Ext. 129 email: fmrch@g_eolo_gia.unam.mx fmrch(@.hotmail.com 
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IT2C-10-5 40359.734 36.448 180.470 5.471 62.863 264.804 

IT2C-10-25 43116.263 26.271 205.286 5.880 58.452 107.185 

ITZC-10-50 45582.230 23.456 205.282 5.951 54.130 103.889 

IT205 18715.062 20.509 71.137 3.352 18.656 299.033 

IT2D 25 19182.845 26.051 120.355 4.434 31.228 275.984 

IT2D SO 18754.200 36.513 101.425 5.588 36.690 275.154 

fT2E 5 22143.744 24.206 92.589 4.271 36.436 286.644 

IT2E 25 21720.875 25.279 100.387 4.458 30.273 298.949 

IT2E 50 23646.578 22.799 96.296 16.173 30.007 206.406 

IT2F5 26747.224 23.448 96.289 3.234 20.146 232.461 

IT2F 25 20120.611 27.627 104.503 4.807 33.040 360.842 

IT2F 50 17238.809 24.834 94.785 3.980 25.315 329.382 
ITZG-10-5 45271.139 35.146 97.994 6.067 30.598 489.086 

IT2G-10-2S 54261.912 20.179 96.558 5.544 38.067 122.930 

ITZG-10-50 65022.769 18.206 159.115 5.239 47.366 104.461 

IT2H·SO-S 54946.285 13.438 162.114 7.617 96.476 243.823 
IT2H-S0-25 56881.885 16.158 190.071 7.265 60.323 201.192 

ITZH-S0-50 63406.563 14.467 193.013 7.394 52.338 179.647 

IT21-100-S 33406.325 34.066 77.035 5.897 103.540 389.892 

IT21·100·25 39778.158 26.646 111.760 5.875 80.312 298.284 

tT21-100-SO 50777.680 18.944 142.887 5.913 81.762 173.662 
ITlA-100-5 35477.922 31.695 145.940 4.830 51.989 334.863 

IT3A-100-25 46172.136 24.083 221.228 4.868 51.744 240.463 

ITlA-100-50 42615.370 20.173 202.870 4.190 40.023 194.472 

IT3B-50-5 25250.647 24.782 130.567 4.216 38.684 309.463 

IT3B-S0-25 29277.107 21.893 135.665 4.432 48.787 119.440 

IT3B-50-50 33621.871 17.766 159.489 4.466 49.862 110.960 
IT3C-10 S 25857.147 18.401 127.904 4.285 40.912 233.556 

IT3C-10 25 26283.849 22.450 135.471 4.834 41.655 305.128 

IT3C-10 50 25313.280 15.220 160.377 4.833 48.509 104.750 

IT3DS 20274.760 21.061 114.682 4.059 42.190 153.571 

IT3D 25 23838.429 30.458 124.882 4.499 52.566 152.582 
IT3D 50 21401.405 29.923 153.490 4.331 40.069 166.216 

Ciudad Lniv.;r'.>itaria. Ddcgad(m Coyoacán. CP 0451(1 M¿-<icn D. F .. \!kxic,, 
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IT2C-l0-5 
IT2C-10-25 

ITZC-10-50 

IT2DS 

ITZD 25 

IT2D SO 

IT2E 5 

IT2E 25 

IT2E SO 

IT2F 5 

IT2F 25 

IT2F 50 

IT2G·10-5 

IT2G·10·Z5 

IT2G•l0•50 

IT2H-50·5 

IT2H·50·25 

IT2H-50-50 

IT21-100-5 

IT21-100-25 

ITZl-100-50 

IT3A-100-S 

IT3A·100·25 

IT3A-100-SO 

1138-50-S 

IT3B-50·25 

IT3B-50-50 

IT3C-10 5 

IT3C-1025 

IT3C-10 SO 

IT3D5 

IT3D 25 

IT3D 50 
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44297.646 901.500 49.096 85.307 <LOO 

42420.412 1197.638 48.697 73.376 <LOO 

42676.852 1233.986 43.918 89.042 <LOO 

22564.854 719.938 15.276 93.478 <LOD 

37509.934 1942.514 16.673 182.262 <LOO 

49460.861 1210.238 17.716 175.255 <LOO 

33723.907 1146.341 17.585 213.656 <LOO 

33791.535 964.427 17.050 143.156 <LOD 

33696.053 734.953 18.244 121.418 <LOD 

23104.479 1169.730 11.544 345.767 <LOD 

37757.791 2015.885 17.614 247.007 <LOD 

30119.255 1896.116 17.727 147.291 <LOD 

42296.217 1546.982 36.972 113.690 <LOO 

43059.326 1273.033 43.762 70.268 <LOO 

45486.594 1245.791 46.323 56.014 <LOD 

52623.408 2175.195 61.120 181.484 <LOD 

47277.637 2500.368 46.829 208.986 <LOD 

51063.020 2543.438 42.620 200.658 <LOO 

49617.989 666.857 32.769 75.271 <LOD 

46725.320 1040.913 38.019 59.581 <LOD 

51907.820 889.646 42.072 57.615 <LOO 

38054.895 1122.723 26.196 119.686 <LOO 

38495.304 1263.682 30.159 118.910 <LOD 

35441.092 1089.615 25.897 91.410 <LOO 

33616.490 1143.266 18.982 120.197 <LOO 

38048.684 929.680 23.863 92.487 <LOO 

39953.757 908.390 23.968 91.020 <LOO 
32054.124 1133.965 24.625 100.100 <LOO 

33375.080 1378.602 25.335 123.696 <LOO 

35943.781 1523.754 29.738 108.504 <LOO 

32402.975 900.373 21.751 106.948 <LOO 
39140.775 681.859 21.646 116.917 <LOO 

36914.862 1390.305 23.006 141.903 <LOO 

Cíudiid Uoiversitaria, Dekga¡;iún Coyom:án, CI' 045 JO México D.L Méxícn 
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224.564 
223.776 
295.027 

205.753 
248.880 
212.040 
256.555 
221.399 
210.473 
333.678 
253.936 
221.234 
275.304 
252.900 
249.564 
363.552 
511.579 
506.893 
132.999 
126.017 
121.435 
238.708 
259.194 
234.923 
221.301 
213.360 
209.380 
231.961 
252.916 
240.233 
204.788 
214.806 
210.906 
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IT3E S 

tT3E 25 

fT3E 50 

JT3F S 
fT3F 25 

IT3F 50 

IT3G-105 

IT3G-1025 

IT3G-1050 
IT3H·50 S 

IT3H-5025 

IT3H-50 SO 
IT31-100 5 

IT31-100 25 
JT31-100 so 
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17725.402 17.520 71.524 2.544 15.879 
21811.711 22.608 154.397 4.065 41.462 
21307.388 29.267 127.270 4.248 37.612 
18619.891 21.353 100.375 3.728 40.947 
24451.432 23.713 108.423 3.551 33.784 
20972.090 18.842 131.633 4.569 48.066 
22545.519 18.256 117.785 4.304 38.724 
31397.684 24.345 170.126 5.769 44.425 
30598.650 23.139 177.874 4.731 42.847 
21104.417 27.155 166.387 4.797 44.761 
20664.810 25.000 169.226 4.133 40.144 
21298.380 22.719 186.679 4.197 41.754 
20920.205 28.007 152.860 4.924 45.035 
25855.478 17.798 212.694 4.376 40.122 
25712.030 13.776 209.968 4.276 44.504 

cu . 
., . 'Y, 

171.503 
154.075 
161.211 
171.160 
249.813 
327.065 
159.893 
591.328 
148.756 
245.354 
144.505 
117.499 
305.165 
101.364 
80.646 

f,-.~1 
,. -~~ ti: -'l,iln >".~, :j; . ? .:··. ,.J.Sb. : ' . º-. .. l it)' ., .. · -c-i-. Zn . 
~:- . . :--~·, ., S:-, ~.~ .w-~:~i:v ']j,,y . -.-'.'J.,L -i"~f'.i 

IT3E S 20762.847 550.256 12.950 66.156 <LOO 161.221 
IT3E 25 35743.861 1105.998 18.799 94.323 <LOO 198.604 
IT3E 50 36021.968 1179.309 19.975 105.705 <LOO 204.427 
IT3FS 33104.256 905.278 20.373 98.075 <LOO 192.665 
IT3F 25 30640.002 869.515 19.574 87.338 <LOO 209.596 
IT3F SO 37337.131 1434.748 25.110 133.021 <LOO 223.433 
IT3G·10 S 31074.346 1200.272 24.375 109.408 <LOO 227.924 
IT3G-102S 35748.052 1859.673 30.282 160.651 <LOO 273.492 
IT3G-1050 37229.375 1679.790 27.844 109.114 <LOO 251.909 
IT3H-S0S 37888.063 1595.444 22.685 127.455 <LOO 226.390 
IT3H-5025 34784.189 1250.552 21.349 112.412 <LOO 203.266 
JT3H-SOSO 35653.224 1635.106 23.196 157.764 <LOO 204.717 
IT31-100 5 35910.189 1627.405 19.442 117.245 <LOO 231.546 
IT31·100 25 35673.934 1646.749 22.532 99.932 <LOO 222.006 
1131-100 25· so 36221.604 1690.099 24.313 114.013 <LOO 218.346 

Ciudad Universitaria, Delegación Coyoacán, CP 04510 México D.F., México 
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En el caso de los análisis determinados por ICP-OES la concentración de cada elemento fue determinada por triplicado, 
el valor reportado es el promedio de las tres determinaciones la desviación estándar relativa (RSO) de las mediciones 
fue menor al 10%. 

Para determinar la exactitud se utilizaron estándares de control analítico de concentraciones conocidas (50 y 10 ppm) 
los cuales fueron analizados como muestra para determinar su concentración por medio de curvas de calibración 
preparadas, indicando un buen desempeño del método de análisis. 

% exactitud Al As Ba Cd Cr Cu Fe Mn NI Pb Sb 

50ppm 93.28 90.85 102.49 91.18 94.26 98.58 95.88 95.82 94.04 92.2S 90.92 
Sppm 94.87 100.06 102.05 107.63 110.96 99.49 107.45 105.74 104.11 107.26 100.50 

Sin mas por al momento quedo a sus ordenes. 

Analizó: Responsable técnico: 

QFB. Fabíola Vega Garcia M en C LQ :;o Martínez Jardines 

Ciudad Universitaria, Delegación Coyoacán, CP 04510 México D.F., México 
Tel. (55) 56 22 42 83 f.xt 129 cmail: fmrcMi;geologia.unam.mx fmrch(@.hotmail.com 

Zn 

90.58 
107.96 
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Información de las muestras 

INFORME DE RESULTADOS /CP 

TINAJAS 11 

27 de abril de2015 

Se analizaron 81 muestras de 3 zonas diferentes TINAJAS II en Sonora. 

Las muestras se recibieron en bolsas de plástico de 25X10 cm. etiquetadas como IIT1, IIT2 Y IIT3 cada una 

con A,B,C,D,E,G,H e I con diferentes profundidades cada una un listado de coordenadas y observaciones 

adjunto. 

Información de los análisis 

En las 81 muestras se determinaron elementos traza por Espectrometría de Emisión Óptica con Plasma 
Inductivamente Acoplado {ICP-OES) en un equipo Pekín Elmer serie 8300 

Las muestras fueron digeridas por el método EPA 3051, los resultados se reportan en mg/kg. 

modo de inyección: Cámara ciclónica. 

Limites de detección : 

Los limites considerados son para modo de inyección cámara ciclónica y están reportados en mg/1. 

LO mg/L 1 Al As Ba Cd Cr I Cu Fe Mn Ni Pb 1 

1 0.08 0.07 0.01 0.02 0.003 1 0.122 0.01 0.007 0.01 0.03 1 

<LOD= Bajo el limite de detección 

Ciudad Universitaria, Delegación Coyoacán, CP 04510 México D.F., México 
Tel. (SS) 56 22 42 83 Ext. 129 email: fo,,d,~~;gnlo.!.~!,:.:_:;,mu t)\X tinrch(til,holmaíl.com 
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0.1 0.007 
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Listado de recepción de muestras 

IIT1 IIT2 

Profundidad Coordenadas 
No. Clave 

X y cm 
Profundidad 

No. Clave 
cm 

1 IITlA 0-5 s 563874 3415746 1 IIT2A5 5 
2 IIT1A 25 25 563874 3415746 2 IIT2A25 25 
3 IIT1A 50 50 563874 3415746 3 IIT2ASO so 
4 IITlB 0-5 5 563922 3415730 4 IIT2B 0-5 s 
5 IITlB 25 25 563922 3415730 5 IIT2B 25 25 
6 IITlB SO so 563922 3415730 6 IIT2B SO 50 
7 IITlC 0-5 5 563959 3415724 7 IIT2C 0-5 s 
8 IITlC 25 25 563959 3415724 8 IIT2C 25 25 
9 IITlC SO so 563959 3415724 9 llT2C SO so 
10 IIT1D 0-5 5 563969 3415724 10 IIT2D 0-5 5 
11 IITlD 25 25 563969 3415724 11 ltT2D 25 25 
12 IITlD 50 so 563969 3415724 12 IIT2D SO so 
13 IITlE 0-5 5 563972 3415725 13 IIT2E 5 5 
14 IITlE 25 25 563972 3415725 14 IIT2E 25 25 
15 lfflE 50 so 563972 3415725 15 IIT2E 50 so 
16 IITlF 0-5 5 563974 3415723 16 IIT2F 5 s 
17 IITlF 25 25 563974 3415723 17 IIT2F 25 25 
18 IITlF 50 so 563974 3415723 18 IIT2F 50 so 
19 IITlG 0-5 5 563974 3415723 19 IIT2GS s 
20 IITlG 25 25 563974 3415723 20 IIT2G 25 25 
21 IITlG SO 50 563974 3415723 21 IIT2G 50 so 
22 IITlH 0-5 5 564031 3415708 22 IIT2H 5 5 
23 IIT1H 25 25 564031 3415708 23 IIT2H 25 25 
24 IITlH SO 50 S64031 3415708 24 IIT2H SO 50 
25 IITll 0-5 5 564093 3415702 25 IIT21-5 s 
26 IITll 25 25 564093 3415702 26 IIT21-25 25 
27 IIT1150 so 564093 3415702 27 IIT21SO so 

Ciudad Universitaria, Delegación Coyoacán, CP 0451 O Mi:xico D.F., M.;xico 
Tel. (55) 56 22 42 83 Ext. 129 email: ,i::rd, ,(t -'l .. ::'.;{:i ,:,, ,:;,; m.,; finrchftihotnrnil.com 

Coordenadas 

X y 

563425 3410092 
563425 3410092 
563425 3410092 
563478 3410088 
563478 3410088 
563478 3410088 
563516 3410075 
563516 3410075 
563516 3410075 
563527 3410074 
563527 3410074 
563527 3410074 
563531 3410077 
563531 3410077 
563531 3410077 
56353S 3410074 
563535 3410074 
S6353S 3410074 
563542 3410074 
563542 3410074 
563542 3410074 
563577 3410047 
563S77 3410047 
563577 3410047 
563630 3410024 
563630 3410024 
563630 3410024 
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IIT3 

Profundidad Coordenadas 
No; Clave 

cm X y 

1 IIT3A 5 5 563615 3404111 
2 IIT3A 25 25 563615 3404111 
3 IIT3A 50 so 563615 3404111 
4 IIT3B 5 5 563638 3404153 
s IIT3B 25 25 563638 3404153 
6 IIT3B 50 so 563638 3404153 
7 IIT3C5 5 563657 3404187 
8 IIT3C 25 25 563657 3404187 
9 IIT3C SO 50 563657 3404187 
10 IIT3D 5 5 563662 3404196 
11 IIT3D 25 25 563662 3404196 
12 IIT3D 50 50 563662 3404196 
13 IIT3E S 5 563676 3404209 
14 IIT3E 25 25 563676 3404209 
15 IIT3E SO 50 563676 3404209 
16 IIT3F S 5 563685 3404211 
17 IIT3F 5 25 563685 3404211 
18 IIT3F 5 50 563685 3404211 
19 IIT3G 0-5 5 563704 3404230 
20 IIT3G 25 25 563704 3404230 
21 IIT3G 50 so 563704 3404230 
22 IIT3H 0-5 s 563742 3404273 
23 IIT3H 25 25 563742 3404273 
24 IIT3H 50 50 563742 3404273 
25 IIT310-5 s 563807 3404325 
26 IIT3125 25 563807 3404325 
27 IIT3150 so 563807 3404325 

Ciudad Universitaria. Ddeg.m;ión Coyoacán, CP 0451 O ~éxico D.F.. :Vléxico 
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Resultados de ICP: 

ID Muestra 

IITlA 0-5 

IITlA 25 

llllA SO 

11118 0-5 

IIT18 25 

11118 50 

IITlC 0-5 

une 2s 
une so 
IIT1D 0-5 

IIT1D 25 

llllD SO 

IITlE 0-5 

IITlE 25 

llllE SO 

IIT1F 0-5 

IITlF 25 

IIT1F 50 

IIT1G 0-5 

IITlG 25 

IITlG SO 

IITlH 0-5 

llllH 25 

IIT1H SO 

IITll 0-5 

IIT1125 

IITll 50 

IIT2A 0-5 

IIT2A 25 

IIT2A SO 

IIT2B 0-5 

IIT2B 25 

IIT2B SO 
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Al As Ba Cd Cr 

mg/l<g 
12635.625 23 . .569 120.911. 4.402. 25.809 

10775.712 23.540 109.721 4.228 23.616 

10008.969 21.993 119.783 4.140 22.746 

14541.912 22.188 144.541 4.513 28.978 

24096.616 21.491 185.398 4.853 40.574 

12671.359 20.332 138.441 4.283 25.529 

12381.763 25.498 114.903 4.840 31.631 

10947.967 17.806 108.240 4.253 27.225 

11491.942 18.311 109.955 4.768 33.074 
9415.382 16.923 113.487 4.044 26.619 

8152.642 18.108 94.719 3.202 15.980 
10230.721 21.905 105.802 4.165 23.646 
9597.439 23.556 203.282 4.828 22.013 

15925.027 22.679 168.241 4.240 27.375 
14014.333 33.767 216.258 6.283 36.276 

10583.589 22.449 185.237 4.751 21.061 
10887.673 23.707 151.755 4.505 25.726 

10236.921 23.000 125.281 3.981 21.771 
9639.420 33.193 102.522 4.982 28.978 
8389.562 27.057 109.031 4.145 22.018 
9174.406 25.648 104.533 3.967 20.799 
15588.502 25.132 156.514 5.584 23.170 

14306.238 23.258 183.913 4.189 27.013 
14008.291 20.860 149.454 4.036 26.558 
15308.049 27.658 121.820 4.757 28.976 
16074.039 20.813 171.593 3.832 21.181 
25684.075 14.725 146.362 3.796 19.035 
21293.104 23.956 132.755 4.312 25.341 
31830.952 20.829 241.787 4.109 22.895 
29395.544 18.675 191.998 3.865 20.743 
21081.575 16.968 116.969 3.809 22.372. 
31360.162 15.890 164.105 3.918 20.840 
19131.341 14.144 152.123 3.056 14.564 

Cu 

261.622 
140.411 
87.346 
144.218 
101.474 

97.166 
185.976 

151.810 
137.449 
189.116 
145.187 
135.684 
124.503 
107.208 
190.173 
153.126 
165.113 
155.058 

209.031 
105.140 

111.782 
462.096 
127.028 
105.070 
139.216 

65.766 
49.714 

107.061 
52.005 
51.890 
97.879 
51.874 
56.219 

Ciudad lJniversílaría, Delegación Coyoacán, CP 04510 Mt:xico D.I\ . México 
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ID Muestra 

IIT1A 0-5 

IIT1A 25 

IIT1A SO 

IITlB 0-5 

IITlB 25 

IITlB SO 

une o-s 
IITlC 25 

IITlC 50 

IITlD 0-5 

IIT1D 2S 

IIT1D 50 

IITlE 0-5 

IITlE 25 

IIT1E 50 

IIT1F 0-S 

IIT1F 25 

IITlF SO 

IITlG 0-5 

IITlG 25 

IITlG SO 

IITlH 0-5 

IITlH 25 

IITlH 50 

IIT11 0-5 

IITll 25 

1111150 

IIT2A 0-5 

IIT2A 25 

IIT2A 50 

11128 0-5 

IIT2B 25 

IIT28 SO 

laboratorio Nacional de Geoquímica y Mineralogía 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Fe Mn Ni Pb Sb 
mg/~g 

25953.033 1085.008 17.905 119.286 <LOO 

24729.376 1134.196 18.420 106.171 <LOO 

26134.761 1242.265 19.472 125.367 <LOO 

27125.526 1207.599 21.400 109.067 <LOO 

32889.351 1230.369 23.258 92.709 <LOO 

25913.772 1300.000 20.057 101.444 <LOO 

29181.157 1286.156 21.906 122.500 <LOO 

23203.732 1456.291 21.427 107.822 <LOO 

27445.571 1403.001 25.598 111.270 <LOO 

25129.326 1127.407 19.906 126.246 <LOO 

19490.724 906.567 13.487 94.489 <LOD 

26290.157 817.977 19.240 104.748 <LOD 

26499.595 1954.744 18.218 115.756 <LOD 

27533.743 1137.673 17.419 102.762 <LOO 
39866.530 1803.931 28.894 172.451 <LOD 

24951.879 1795.433 20.043 120.241 <LOO 
29065.713 1654.541 23.101 264.019 <LOD 

24506.668 955.167 19.848 103.929 <LOO 
31547.198 1013.752 17.826 141.070 <LOO 
27325.571 1171.085 20.325 131.444 <LOO 

26431.253 938.766 18.626 94.086 <LOO 
25062.672 1184.399 17.100 116.905 <LOO 

27129.929 1176.983 21.028 88.053 <LOD 
28454.260 1022.706 20.026 81.945 <LOO 
28979.641 1214.125 19.956 112.831 <LOO 

25454.939 1166.737 18.902 100.616 <LOO 
22993.663 781.573 14.440 55.166 <LOO 
27123.448 806.578 16.701 54.956 <LOO 

28870.224 1504.715 18.331 48.019 <LOO 
26468.903 827.848 17.465 43.799 <LOD 
25944.641 736.172 16.357 39.897 <LOD 
27670.694 670.461 19.842 42.586 <LOO 
19849.552 642.296 16.845 37.465 <LOO 

Ciudad Universitaria, Dclcg.ació,1 Coyoacim. CP 04510 México D.F .. México 

Zn 

208.920 
193.049 
193.751 
211.212 
200.134 
202.618 
210.466 
194.381 
197.264 
186.343 
151.539 
166.167 
169.606 
165.818 
269.229 
203.517 
196.603 
180.675 
166.257 
156.100 
143.203 
241.574 
183.218 
162.583 
173.839 
151.831 
115.342 
106.062 
109.182 
106.741 
95.752 
103.680 
87.608 
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ID Muestra 

IITZC 0-5 

IIT2C 25 

IIT2C SO 

IITZD 0-5 

IITZD 25 

IIT2D 50 

IIT2E 0-5 

IIT2E 25 

IIT2E SO 

IIT2F 0-5 

IIT2F 25 

IITZF 50 

IIT2G 0-5 

IIT2G 25 

IIT2G 50 

IITZH 0-5 

IITZH 2S 

IITZH SO 

IIT210-5 

IIT2125 

IIT2150 

IIT3A 0-5 

IIT3A 25 

IIT3A 50 

IIT38 0-5 

IIT38 25 

IIT38 SO 

IIT3C 0-S 

IIT3C 25 

IIT3C SO 

IIT3D 0-S 

IIT3D 2S 

IIT3D 50 

laboratorio Nacional de Geoquímica y Mineralogía 
Universidad Nacional Autónoma de México 

Geoquimica Ambiental 

Al As Ba Cd Cr 

mg/kg 
16518.152 13.008 154.950 3.266 16.720 
16676.846 12.351 154.187 3.624 18.166 
16860.532 12.855 163.149 3.751 17.929 
15284.471 18.193 220.599 4.096 23.117 
8130.501 22.488 129.525 3.406 17.695 
7779.701 20.507 151.907 3.885 20.477 
6017.381 19.104 159.591 2.953 15.000 
5360.574 17.126 137.218 2.841 13.115 
5096.492 29.592 115.566 2.921 14.188 
6710.772 25.172 184.617 4.069 18.182 
6136.338 18.457 114.483 2.692 13.223 
8068.912 28.351 162.432 3.306 15.718 
14996.320 14.057 203.457 3.480 17.833 
9758.634 14.843 187.611 3.370 18.397 

11478.466 10.940 166.270 2.972 14.417 
15100.753 19.059 205.940 3.901 20.186 
21062.786 14.386 221.955 4.169 20.747 
18383.977 13.799 229.392 3.857 18.351 
17122.477 18.710 208.457 4.877 22.117 
18194.103 16.701 234.562 4.497 23.897 
22474.985 15.002 259.526 4.675 26.601 
8141.065 21.631 174.600 3.442 17.275 
10093.433 23.370 195.079 3.509 18.238 
11594.774 19.027 190.190 3.441 18.753 
5873.676 18.641 167.375 3.087 18.108 
6430.576 19.313 156.382 2.759 13.344 
6529.855 21.118 157.317 2.999 13.306 
5691.357 18.324 183.010 3.051 18.417 

20168.566 27.482 197.223 4.978 35.354 
18668.495 26.907 180.588 4.429 30.381 
18114.005 29.884 181.182 4.721 27.528 
23410.160 21.971 212.880 4.478 31.614 
21956.450 17.639 202.219 4.521 41.636 

Cu 

48.225 
56.450 
42.787 
137.055 
94.772 

103.579 
90.767 

93.335 
99.355 

109.448 
110.507 
179.013 
57.669 
69.088 
54.609 
85.749 
72.413 
57.098 

179.900 
100.529 
92.398 

148.365 

208.430 
135.323 

79.529 
72.553 
76.735 
72.029 
78.653 
74.004 

151.448 
197.641 
40.021 
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IDMueitrá 
. . : ·::~: -~mr ~)) 

IIT2C 0-5 

IIT2C 25 

IIT2C SO 

IIT2D 0-5 

IIT2D 25 

IIT2D 50 

IIT2E 0-5 

IIT2E 25 

IIT2E 50 

IIT2F 0-5 

IIT2F 25 

IIT2F 50 

IIT2G 0-5 

IIT2G 25 

IIT2G 50 

IIT2H 0-S 

IIT2H 25 

IIT2H SO 

IIT21 0-5 

IIT2125 

1112150 

IIT3A 0-5 

IIT3A 25 

IIT3A SO 

IIT3B 0-5 

IIT3B 25 

IIT3B 50 

IIT3C 0-5 

IIT3C 25 

IIT3C SO 

IIT3D 0-5 

IIT30 25 

IIT3D 50 

laboratorio Nacional de Geoquímica y Mineralogía 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Fe Mn Ni Pb Sb 
mg/kg 

21127.947 786.651 14.666 43.489 <LOO 

23416.799 744.347 15.083 37.951 <LOO 
23409.775 826.104 16.660 32.937 <LOO 
27106.808 926.556 19.090 63.624 <LOO 
21751.057 874.032 12.916 81.553 <LOO 

23503.039 875.188 14.778 73.934 <LOO 
17406.523 927.919 13.727 59.677 <LOO 
15711.988 927.074 12.625 58.150 <LOO 
19255.062 648.091 11.437 59.252 <LOO 
23355.992 1211.696 15.941 93.458 <LOO 
16406.746 592.799 14.140 49.091 <LOO 
21279.776 513.073 14.387 57.542 <LOO 
21207.266 1057.976 20.429 56.635 <LOO 

19681.824 1151.372 18.676 84.662 <LOO 
17066.437 871.535 17.417 54.355 <LOO 
23844.504 1138.714 22.281 65.961 <LOO 
25794.546 1188.649 23.857 61.096 <LOO 
23347.828 1111.556 22.510 58.258 <LOO 

25501.598 1227.623 24.681 81.883 <LOO 
26084.194 1219.170 26.195 74.065 <LOD 

29432.939 1374.805 28.525 75.539 <LOD 
21218.139 720.045 17.846 61.947 <LOO 
22216.759 746.044 20.016 69.587 <LOD 
21872.902 768.361 18.364 58.753 <LOO 
18741.793 825.896 15.687 68.218 <LOD 
17350.299 695.323 15.252 57.771 <LOD 
18823.314 750.810 15.990 63.196 <LOD 
18367.650 823.394 16.327 88.867 <LOD 
32366.509 803.093 19.288 72.577 <LOO 
29622.307 699.036 17.258 62.206 <LOO 
28889.571 726.317 17.032 65.553 <LOO 
29954.765 708.614 20.096 63.199 <LOO 
29746.946 625.410 21.932 42.494 <LOD 

Ciudad lJniv.:rsitaria. fklcga.:ión Coyoacán. CI' 045 l O M,;xi.::o D.F., \lléxico 
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Zn 

105.796 
99.065 

91.382 
139.333 
126.763 
136.048 

177.113 
103.748 
99.363 
165.928 
106.276 
107.596 
132.671 

129.266 
111.108 
145.817 
159.166 
142.967 
195.711 
177.498 
206.834 
112.210 
120.636 
112.229 
99.797 
99.955 
103.257 

102.298 
150.649 
120.501 
143.190 
144.450 

120.175 

Tc::I . (55) 56 22 42 83 E,, 129 cmail: ;",".:. ·t,··, !:.i:.·· ,., :.~ ;.i,.;:,1 ·.·,, :: Jinrdni:ho1mail.com 



laboratorio Nacional de Geoquímica y Mineralogía 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

ID Muestra 
Al As Ba Cd Cr Cu 

nig/kg 
IIT3E 0-5 21433.191 26.341 252.109 6.023 44.417 299.342 
IIT3E 25 18310.962 30.036 199.390 4.643 26.123 196.383 
IIT3E SO 19104.744 29.416 199.475 5.015 30.252 209.171 
IIT3F 0-S 12841.315 26.479 157.381 4.733 31.865 112.094 
IIT3F 2S 15497.996 26.544 194.796 5.627 43.946 117.986 
IIT3F SO 22963.636 24.852 219.854 5.805 40.064 326.480 
IIT3G 0-5 29278.291 23.198 276.815 5.286 40.062 99.901 
IIT3G 25 33615.104 22.632 271.597 5.114 33.869 124.629 
IIT3G 50 28302.577 18.758 244.641 5.151 40.175 84.698 
IIT3H 0-S 31204.597 15.393 226.481 5.045 38.742 94.355 
IIT3H 25 39240.114 18.938 300.821 5.302 36.166 95.538 
IIT3H SO 43536.761 17.590 325.024 5.368 38.447 96.138 
IIT31 0-5 34683.648 21.001 281.377 5.260 34.054 150. 736 
IIT312S 46507.029 19.274 381.556 5.708 32.082 106.028 
IIT3150 54235.915 19.602 400.637 5.773 32.685 98.327 

ID Muestra 
Fe Mn Ni Pb Sb Zn 

mg/kg 
IIT3E 0-5 37519.826 997.669 21.898 79.812 <LOD 168.078 
IIT3E 25 29831.562 808.579 17.776 80.218 <LOD 152.994 
IIT3E SO 30338.372 876.396 19.282 67.924 <LOD 156.974 
IIT3F 0-5 29772.302 657.712 17.302 60.392 <LOD 131.331 
IIT3F 25 36351.164 937.594 19.944 72.651 <LOD 143.555 
IIT3F SO 33899.139 823.354 21.527 62.922 <LOD 169.709 
IIT3G 0-5 32756.341 903.687 22.933 69.173 <LOD 158.055 
IIT3G 25 33727.798 939.462 22.085 65.430 <LOD 152.087 
IIT3G SO 33896.138 980.007 22.164 64.932 <LOD 140.420 
IIT3H 0-5 35003.754 831.116 24.741 55.406 <LOD 134.611 
IIT3H 25 36100.299 1075.203 27.690 63.980 <LOD 171.876 
IIT3H SO 36222.429 1048.488 32.886 56.933 <LOO 167.681 
11131 0-5 34872.234 957.381 24.069 67.864 <LOD 159.232 
IIT312S 35873.921 1308.351 31.665 67.610 <LOO 197.523 
IIT31SO 37912.424 1348.585 35.983 65.662 <LOD 207.078 

Ciudad \.lni1 .:r,11aria. Delc,wl'.ió11 Cmoac:111. l ' I' 04511) l'vk:xi.:,1 l>.I· . l'vkxi.;o 
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CONTROL DE CALIDAD 

laboratorio Nacional de Geoquímica y Mineralogía 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

En el caso de los análisis determinados por ICP-OES la concentración de cada elemento fue determinada por triplicado. 
el valor reportado es el promedio de las tres determinaciones la desviación estándar relativa (RSD) de las mediciones 
fue menor al 10% 

Para determinar la exactitud se utilizaron estándares de control analítico de concentraciones conocidas (50 y 10 ppm) 
los cuales fueron analizados como muestra para determinar su concentración por medio de curvas de calibración 
preparadas, indicando un buen desempeño del método de análisis . 

.. . º/, 
Al As Ba Cd Cr Cu Fe Mn Ni Pb Sb 

ex.aC.titud 
Zn 

5.0ppm 104.27 92.95 104.66 98.20 100.59 103.55 101.90 101 .00 100.03 100.34 97.60 96.61 
10ppm 95.98 99.55 105.46 108.01 103.26 99.49 106.39 111.85 109.28 100.66 100.37 105.06 

Sin mas por al momento quedo a sus ordenes. 

Analizó: 

QFB. Fabiola Vega García 

Supervisor técnico: 

M en C La.: Martínez Jardines 

Ciudad U,1ivc,;;irnria, Dcli.:g,1ció11 Coyoadn, CP 04510 tvkxico D.F .. M.;xico 
Tcl (55) 56 22 42 K3 1-:xc 129 cmail: ;·o,,-.::, ;f:5.=-: · ·':·'· ,~ ':<,,'k "\ fmrch(ú1hotmail.com 
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Laboratorio Nacional de Geoquímica y Mineralogía 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

INFORME DE RESULTADOS ICP 

BACANUCHICANANEA,SONORA 

Información de tas muestras 

Se analizaron 75 muestras de 3 zonas de Bacanuchí Cananea, Sonora. 

Las muestras se recibieron en bolsas de plástico de 25X10 cm, etiquetadas como B1, B2 Y 83 de la A asta la 1 

con 3 profundidades representadas en cm cada una, y un listado de coordenadas y observaciones adjunto. 

Información de los análisis 

En las 75 muestras se determinaron elementos traza por Espectrometría de Emisión Óptica con Plasma 
Inductivamente Acoplado (ICP"OES) en un equipo Pekín Elmer serie 8300 

Las muestras fueron digeridas por el método EPA 3051, los resultados se reportan en mg/kg. 

modo de inyección : Camara ciclónica. 

Limites de detección : 

Los limites considerados son para modo de inyección cámara ciclónica y están reportados en mg/1. 

LO mg/L Al As Ba Cd Cr Cu Fe Mn Ni Pb 
0.08 0.07 0.01 0.02 0.003 0.122 0.01 0.007 0.01 0.03 

<LOO= Bajo el limite de detección 

Ciudad Universitaria, Delegación Coyoacán, CP 0451 O México D.F .• México 
Tel. (55) 56 22 42 83 Ext. 129 email: fmr~!:\@_g_~(~l.,.>gi.c'!,..!!l)ªl'!l"lllJ5. fmrch@hotmail.col'll 
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Geoquímica Ambiental 

Listado de. recep~ión de mu~~~rc1~ 

Clave 
Coordenadas 

Clave 
Coordenadas 

Clave 
Coordenadas 

X y X y X y 

81A 0-5 564144 3402195 B2A5 572849 3384627 B3A5 580281 3361231 
B1A25 564144 3402195 B2A25 572849 3384627 B3A25 580281 3361231 
B1A50 564144 3402195 B2A50 572849 3384627 B3A50 580281 3361231 
B1B 0-5 564185 3402260 8285 572861 3384703 8385 580329 3361277 
B1B 25 564185 3402260 B2B25 572861 3384703 838 25 580329 3361277 
B1B 50 564185 3402260 B2B 50 572861 3384703 B3B 50 580329 3361277 
B1C 0-5 564225 3402297 B2C5 572908 3384733 B3CS 580369 3361319 
B1C 25 564225 3402297 B2C25 572908 3384733 B3C25 580369 3361319 
B1C 50 564225 3402297 B2C50 572908 3384733 B3C50 580369 3361319 
B1D 0-5 564237 3402305 8205 572919 3384744 B3D5 580381 3361325 
B1D 25 564237 3402305 B2D25 572919 3384744 83025 No aplica 
81050 564237 3402305 82050 572919 3384744 83050 No aplica 
81E5 564242 3402312 B2E5 572927 3384761 B3E5 580396 3361336 
B1E25 564242 3402312 B2E25 572927 3384761 B3E25 No aplica 
B1E50 564242 3402312 B2E50 572927 3384761 B3E50 No aplica 
81F5 564246 3402320 B2F 5 572933 3384765 B3F 5 580408 3361341 
81F 25 564246 3402320 B2F 25 572933 3384765 B3F 25 No aplica 
B1F 50 564246 3402320 B2F 50 572933 3384765 B3F 50 No a>lica 
B1G5 564254 3402325 B2G5 572942 3384773 S3H5 580461 3361383 
B1G25 564254 3402325 B2G25 572942 3384773 B3H25 580461 3381383 
B1G50 564254 3402325 B2G50 572942 3384773 B3H50 580461 3361383 
81H 5 564275 3402357 B2H 5 572973 3384801 83G 5 580418 3361350 
B1H 25 564275 3402357 B2H 25 572973 3384801 B3G 25 580418 3361350 
81H 50 564275 3402357 B2H 50 572973 3384801 83GSO 580418 3361350 
B115 564305 3402401 B215 573009 3384832 8315 580514 3361426 
B1125 564305 3402401 B2125 573009 3384832 83125 580514 3361426 
81150 564305 3402401 B2150 573009 3384832 B3150 580514 3361426 

Ciudad Universitaria, Delegación Coyoacán, CP 04510 M1:xico D.F .• México 
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Resultados ICP: 

Laboratorio Nacional de Geoquímica y Mineralogía 
Universidad Nacional Autónoma de México 

Geoquimica Ambiental 

1.('.'·'·~-, .. _ i•--· ,1- 't ~~-·- ·~1 !";.", =,a-;.:,,.,--;,.;;¡~~:~W!'ti'"~~··- , .• 
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81A 0-5 cm 14161.139 13.370 210.540 3.825 23.235 60.072 

B1A25cm 18330.370 13.358 316.276 3.349 17.859 33.392 

BlASOcm 13839.497 13.941 233.692 3.150 15.786 33.808 

818 0-Scm 15670.258 19.099 264.467 4.113 22.477 79.979 

818 25 cm 20408.547 14.083 344.187 3.575 18.264 35.784 

B1B 50cm 16878.915 16.052 263.782 3.961 24.283 45.602 

B1C0-5 cm 7848.690 17.368 139.286 3.241 21.014 43.704 

B1C25cm 11810.276 20.140 205.269 3.374 19.114 49.512 

B1C50cm 13371.677 10.441 218.514 3.074 15.482 21.940 

8100·5 cm 8212.164 15.036 178.398 3.114 13.632 77.719 

81025cm 10738.502 14.574 209.479 2.752 13.288 44.021 

81050cm 11026.330 16.445 211.940 2.954 13.549 48.764 

B1E 0-5 cm 8167.332 14.444 174.589 2.694 10.662 88.725 

B1E2Scm 8217.938 13.838 195.138 2.850 12.616 91.386 

B1E 50cm 9929.850 17.578 149.842 3.459 15.061 120.132 

Blf 5 cm 7993.834 16.364 149.401 2.520 11.014 114.121 

81F 25 cm 8789.987 34.777 175.938 3.937 15.170 174.362 

Blf 50cm 6983.083 24.406 154.394 3.468 16.498 86.381 

BlG 5cm 9357.204 20.203 187.095 3.142 15.653 88.520 

B1G25cm 11850.351 23.112 203.504 3.769 21.406 83.581 

BlGSOcm 11408.771 22.378 229.040 3.662 18.916 69.695 

81H Scm 18494.060 21.214 253.117 4.392 24.268 66.853 

BlH 25 cm 23835.421 26.879 333.482 4.514 21.173 106.811 

81H SO cm 15896.489 24.339 263.420 3.914 18.152 80.259 

B115 cm 20795.884 19.965 304.919 4.768 21.067 103.577 

81125 cm 25067.401 29.773 374.346 4.900 20.829 126.843 

81150cm 17113.339 25.269 303.530 4.331 20.003 94.220 

B2A5cm 15307.332 18.741 361.071 2.596 11.495 36.891 

B2A2Scm 17023.284 17.025 382.809 2.817 12.769 29.133 

B2AS0cm 14302.789 15.494 377.145 2.348 11.930 19.714 

8285cm 14791.920 16.548 379.184 3.321 13.345 30.353 

B2B 25 cm 11447.531 14.684 325.240 2.794 11.677 21.374 

B2BS0cm 15196.875 16.981 397.280 2.948 13.181 24.870 

Ciudad Universitaria. Delegación Coyoacán, CP 04510 México D.F .. México 
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BlAO-Scm 26443.161 858.385 25.155 44.240 <LOO 118.520 
B1A2Scm 23499.675 915.505 26.479 28.375 <LOO 91.232 
BlASOcm 20954.590 758.136 24.480 36.090 <LOO 111.045 
81BO-Scm 26659.749 1100.048 24.447 56.588 <LOO 130.898 
818 25cm 24117.882 932.485 26.956 26.727 <LOO 102.446 

81850cm 27084.464 912.862 28.925 45.305 <LOO 126.776 
BlCO-Scm 21473.234 762.609 17.243 52.596 <LOO 115.240 

BlC 25cm 22511.446 879.393 18.875 61.050 <LOO 117.654 

B1C 50cm 20986.209 592.484 21.394 18.527 <LOO 72.915 
8100-S cm 18947.040 692.846 15.362 31.126 <LOO 92.296 

810 25 cm 17843.978 655.555 19.602 33.859 <LOO 90.726 
B1DS0cm 18946.231 702.433 20.013 38.158 <LOD 98.037 
B1E 0-Scm 17500.612 774.706 14.651 32.544 <LOO 97.218 

81E 25cm 18812.375 775.592 14.949 36.176 <LOO 104.024 
81E SO cm 20934.524 588.072 16.068 34.000 <LOO 106.535 

B1F Scm 16229.141 674.697 15.748 35.600 <LOO 97.199 

81F 25cm 23204.838 743.623 16.293 63.388 <LOO 128.176 

Blf 50cm 21456.403 668.460 15.931 53.518 <LOD 115.215 

81G Scm 19657.648 763.559 17.517 54.968 <LOD 113.135 
81G 25 cm 23544.286 866.355 19.330 54.858 <LOO 118.030 

81G 50cm 22278.924 863.441 19.424 55.804 <LOO 114.216 

81H 5cm 27427.595 960.337 23.238 57.300 <LOO 128.655 

81H 25 cm 27634.133 1168.166 25.254 79.037 <LOD 173.951 

B1H 50cm 22858.117 1077.916 22.204 66.752 <LOO 156.556 

8115cm 28075.503 1177.547 23.815 64.944 <LOD 153.134 

B1125 cm 29174.450 1260.801 26.255 90.758 <LOO 190.668 

81150cm 25843.796 1201.592 23.289 72.426 <LOO 152.950 

BZAScm 15107.770 562.306 17.360 14.508 <LOO 77.996 

B2AZ5cm 15817.532 557.014 18.161 16.952 <LOO 85.082 
B2AS0cm 14249.865 613.249 15.972 16.015 <LOO 82.302 

B2B5cm 17896.053 682.787 17.713 16.690 <LOO 89.848 
B2B25cm 16611.600 500.843 15.442 15.812 <LOO 54.332 

B2B50cm 18192.842 619.327 17.533 20.033 <LOO 60.159 
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B2C5cm 6431.160 14.782 571.396 3.442 18.806 31.714 
B2C 25 cm 8312.198 12.183 254.109 2.420 10.494 18.426 
B2CS0cm 6352.493 9.781 170.095 1.477 6.382 23.479 
B2D 0-5 cm 13373.843 16.543 344.430 3.427 12.887 85.749 
BZD2Scm 9063.618 11.932 238.461 1.956 7.814 38.314 
B2D50cm 7533.022 9.880 202.328 1.950 6.946 26.460 
82E5cm 7248.097 12.396 240.641 1.958 8.174 14.217 
B2E 25-30cm 7167.698 12.396 177.038 1.963 7.535 22.739 
82E45-50cm 7104.111 12.459 156.718 1.912 7.264 31.297 
82F 5cm 8254.213 12.497 177.939 2.364 9.285 48.784 
B2F25cm 7361.497 12.287 143.660 2.009 7.954 42.349 
B2F50cm 6605.535 10.882 131.179 2.039 7.998 41.621 
B2G5cm 9279.650 12.699 175.731 2.699 10.220 48.706 
82625cm 11880.028 15.053 233.112 3.190 13.005 56.266 
BZGSOcm 12713.005 15.625 258.291 3.104 11.557 72.490 
B2H5cm 16373.220 16.602 314.590 2.939 11.594 33.259 
B2H2Scm 21471.480 19.323 349.934 3.497 14.624 29.511 
82H 50cm 18097.403 20.650 338.833 3.015 13.424 24.620 
8215 cm 27774.821 20.038 369.805 3.489 17.371 32.024 
82125cm 25714.676 16.141 349.621 3.658 17.940 43.918 
82150cm 25772.739 17.260 362.319 3.151 15.587 34.044 
B3A5cm 15920.301 7.648 348.397 2.178 8.581 15.044 
83A 25cm 14180.687 11.863 263.272 2.425 9.044 13.798 
B3A50cm 10180.734 10.792 216.598 2.511 8.202 12.449 
B3B S cm 22311.993 7.866 430.379 2.800 11.198 17.282 
838 25cm 18330.377 6.883 401.359 2.128 8.659 14.473 
83850cm 19901.756 9.549 388.290 2.959 11.731 13.817 
83C 5 cm 17025.632 10.950 385.813 2.859 11.459 18.647 

B3C 25 cm 18415.910 10.453 390.529 2.680 11.061 17.872 
B3C 50cm 16605.250 10.127 354.151 2.861 12.338 17.958 
B3DScm 6620.957 8.247 153.571 1.936 8.837 15.806 
83E 5 cm 7429.648 10.759 146.268 2.269 8.434 17.249 
B3F 5 cm 6897.209 10.415 127.334 2.039 7.246 18.627 
83GScm 8049.850 9.866 145.506 2.428 8.277 21.496 
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B2C5cm 21957.147 717.461 14.387 44.225 <LOO 66.498 

B2C25cm 14463.435 429.733 12.167 17.547 <LOO 46.322 

B2C50cm 9681.088 347.784 9.721 12.077 <LOO 42.384 

B2DO·S cm 18797.519 714.663 18.098 30.462 <LOO 87.249 

B2D2Scm 10803.496 503.630 12.409 18.165 <LOO 59.626 

B2D50cm 11198.065 399.908 11.072 11.714 <LOO 49.677 

B2E 5 cm 12935.117 409.719 11.473 13.601 <LOO 42.476 

B2E 25·30cm 12829.117 389.287 11.040 13.605 <LOO 48.085 

B2E4S-S0cm 12140.673 403.206 11.056 13.941 <LOO 53.371 

82F 5cm 13870.859 492.073 12.647 22.027 <LOO 71.353 

82F 25 cm 12805.013 380.261 11.934 17.566 <LOD 63.823 

B2F50cm 12716.142 369.910 10.628 17.328 <LOO 61.061 

8265cm 15874.861 468.506 12.832 26.259 <LOO 72.570 

B2G2Scm 18727.877 594.193 15.725 28.747 <LOD 82.975 

B2G50cm 19157.294 594.485 15.752 26.133 <LOO 80.681 

B2H5cm 17518.812 748.695 19.375 23.203 <LOO 69.701 

B2H25cm 20955.602 754.923 21.020 22.723 <LOD 74.099 

B2HSOcm 18477.361 845.888 19.572 17.233 <LOO 69.736 

B215cm 21121.434 618.207 25.849 19.368 <LOO 68.405 

82125cm 24174.261 608.592 26.386 25.397 <LOO 77.450 

82150cm 20833.533 622.461 25.077 23.538 <LOO 74.992 

83AScm 15401.885 403.006 13.330 5.333 <LOD 42.993 

B3A25cm 17166.401 399.819 13.943 6.973 <LOO 45.434 

83A 50cm 17354.616 421.987 13.734 8.067 <LOO 46.014 

B38 S cm 19024.417 452.465 16.175 6.722 <LOO 51.350 

B3B 25cm 15371.331 407.048 14.059 5.677 <LOO 41.933 

83850cm 21072.450 441.583 15.959 6.112 <LOO 49.510 

B3C 5 cm 19061.202 441.471 17.982 9.135 <LOO 56.179 

B3C 25 cm 19269.656 475.123 16.480 8.960 <LOO 54.547 

B3C 50cm 19793.700 496.821 19.141 9.701 <LOO 52.216 

B3D S cm 13142.238 301.262 12.591 6.278 <LOO 41.140 

83E 5 cm 14801.156 318.184 13.607 8.509 <LOD 44.558 

B3f S cm 13831.887 323.820 13.000 6.525 <LOO 43.839 

B3G 5cm 17154.795 393.908 13.883 8.297 <LOO 49.925 
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B3G2Scm 7717.119 10.528 148.598 1.979 7.631 21.437 
83GS0cm 8030.612 9.855 159.374 2.434 8.165 22.431 
B3H5cm 8529.562 9.251 180.897 2.211 9.140 22.037 
B3H2Scm 9231.412 11.471 183.943 2.659 11.728 23.250 
83H SO cm 10662.088 10.551 209.280 3.257 17.292 24.091 
8315 cm 940S.463 9.893 210.028 2.776 11.348 27.434 
B3125cm 9544.860 9.660 208.687 2.626 13.132 24.600 
B31 SO cm 9624.226 14.178 175.617 3.113 16.404 15.203 
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B3G2Scm 14676.935 342.658 13.778 7.524 <LOO 53.258 
83650cm 15952.576 346.826 15.143 8.487 <LOO 85.576 
83HScm 14173.640 333.087 14.779 9.448 <LOD 59.721 
B3H 25 cm 17877.123 377.754 15.959 10.845 <LOD 68.978 
B3HS0cm 21483.843 386.614 18.326 14.619 <LOO 63.909 
831 Scm 17964.024 378.284 15.867 11.176 <LOO 56.395 
83125cm 17952.611 381.255 16.883 13.053 <LOO 72.502 
83150cm 20912.379 343.211 17.237 10.757 <LOO 55.767 

CONTROL DE CALIDAD 

En el caso de los análisis determinados por ICP-OES la concentración de cada elemento fue determinada por 
triplicado, el valor reportado es el promedio de las tres determinaciones, la desviación estándar relativa (RSO} 
de las mediciones fue menor al 10 %. 

Para determinar la exactitud se utilizaron estándares de control analítico de concentraciones conocidas (5 y 50 
ppm) los cuales fueron analizados como muestra para determinar su concentración por medio de curvas de 
calibración preparadas, indicando un buen desempeño del método de análisis. 

% exactitud Al As Ba Cd Cr Cu Fe Mn Ni Pb Sb Zn 

50ppm 103.92 100.18 104.66 97.99 100.09 103.57 101.56 100.29 98.71 101.64 101.04 98.08 
5ppm 105.72 109.72 109.11 111.79 105.09 103.23 105.52 107.18 104.28 106.00 109.03 108.36 
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Sin mas por al momento quedo a sus ordenes. 

Analistas: Responsable técnico: 

QFB. Fabiola Vega García 

~Í:=2~~:f@i5)
M en C La: Martlnez Jardines 
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Información de las muestras 

INFORME DE RESULTADOS DE ICP 

SONORA 

Se analizaron 77 muestras de 3 zonas diferentes correspondientes a Arizpe, Aconchi y San Francisco 
en Sonora. 

Las muestras se recibieron en bolsas de plástico de 25X10 cm, etiquetadas como S1 para Arizpe, S2 para 

Aconchi y S3 para San Francisco cada una con A,B,C,D,E,G,H e I con 3 profundidades cada una un listado de 

coordenadas y observaciones adjunto. 

Información de los análisis 

En las 77 muestras se determinaron elementos traza por Espectrometría de Emisión Óptica con Plasma 
Inductivamente Acoplado (ICP-OES) en un equipo Pekín Elmer serie 8300 

Las muestras fueron digeridas por el método EPA 3051, los resultados se reportan en mg/kg. 

modo de inyección: Cámara ciclónica. 

Limites de detección : 

Los limites considerados son para modo de inyección cámara ciclónica y están reportados en mg/1. 

LD mg/L Al As i Ba I Cd Cr Cu Fe Mn Ni Pb 
0.08 0.07 1 0.01 1 0.02 0.003 0.122 0.01 0.007 0.01 0.03 

<LOD= Bajo el limite de detección 
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Listado de recepción de muestras 

ARIZPE 

Profundidad Coordenadas 
No dave 

cm X y 

1 S1A5 5 580837 3356585 

2 SlA.25 25 580837 3356585 

3 SlA.50 50 580837 3356585 

4 S18 0-5 5 580873 3356560 

5 $18 25 25 580873 3356560 

6 S1840 40 580873 3356560 

7 SlC0-5 5 580913 3356543 

8 S1C25 25 580913 3356543 

9 S1C50 so 580913 3356543 

10 SlD0-5 5 580923 3356535 

11 $1030 30 580923 3356535 

12 SlI0-5 5 580938 3356529 

13 S1E 0-5 25 580938 3356529 

14 S1E 20 50 580938 3356529 

15 S1F 0-5 5 580953 3356523 

16 S1G 0-5 5 58osn 3356453 

17 SlG 25 25 580877 3356453 

18 SlGSO 50 580877 3356453 

19 S1H 0-5 5 580905 3356446 

20 S1H 25 25 580905 3356446 

21 S1H 50 so 580905 3356446 

22 S110-5 2 580954 3356422 

23 51125 25 580954 3356422 

24 S1150 so 580954 3356422 
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ACONCHI 

Clave 
PrDfundlclad Coordenadas 

cm • y 

S2A0-5 5 574412 3298668 

S2A .25 25 574412 3298~8 

S2A 50 so 57441:i 3298668 

S2A 100 100 574412 3298668 

S28 0-5 5 574461 3298695 

S2B .25 25 574461 3298695 

S2BSO 50 574461 3298695 

S2C0-5 5 574502 3298723 

S2C25 25 574502 3298723 

S2CSO 50 574502 3298723 

S2Cl00 100 574502 3298723 

S20 0-5 5 574509 3298729 
S2D22 22 574509 3298729 
S2E 0-5 5 574520 3298737 

S2E 15-20 20 574520 3298737 

52F 0-5 5 574524 3298742 

S2F 15 1S S74524 3298742 

S2G0-5 s 574531 3298745 

S2G25 25 574531 3298745 

S2G50 50 574531 3298745 

S2H 0-5 5 574546 3298754 

S2H 2S 25 574546 3298754 

S2H SO 50 574546 3298754 

S210-5 5 574583 3298762 

52125 2S 574583 3298762 

S2150 so 574S83 3298762 
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SAN FRANCISCO 

dlNe 
profuncldad 

X y 
cm 

S3A-100.0-S 5 53500~ 3235131 

S3A-100.25 25 535006 3235131 

S3A·100.SO so 535006 3235131 

S3B-S0.0-5 5 534932 3235096 

S38-S0.25 25 S34932 3235096 

S3B-S0.50 50 534932 3235096 

S3C-10.0-5 5 534894 3235082 

S3C-10.25 25 534894 3235082 

S3C-10.50 so 534894 3235082 

530.0-5 5 534888 3235069 

S3D.25 25 534888 3235069 

S3D.50 so 534888 3235069 

S3E.0-S 5 534867 3235061 

S3E.25 25 534867 3235061 

S3E.50 50 534867 3235061 

S3F-10.0-S s 534852 3235047 

S3F-10.25 25 534852 3235047 

S3F-10.SO 50 534852 3235047 

S3G-50.0-S 5 534843 3235048 

S3G-50.25 25 534843 3235048 

S3G-S0.50 so 534843 3235048 

S3H-100.0-5 5 534805 3235029 

S3H-100.25 25 534805 3235029 

S3H-100.50 so 534805 3235029 

S31-100.0-S 5 534747 3235026 

531-100.25 25 534747 3235026 

531·100.SO 50 534747 3235026 
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ARIZPE. 

muestra 

S1A5 
SlA.25 

S1A.SO 
S18 0-S 
S18 25 

$1840 
S1C 0-S 

S1C2S 
S1CSO 

S10 O·S 
S1030 
S1E 0-S 

S1E 0-5 
S1E 20 
Slf 0-S 
S1G 0-5 
S1G 25 

S1GSO 
S1H 0-S 

S1H 2S 
SlH SO 
Sll 0-S 
S112S 
S1150 

muestra 

S1AS 
S1A.ZS 
S1A.SO 
S1B O·S 
S1B25 
S1840 

Laboratorio Nacional de Geoquímica y Mineralogía 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Al As Ba Cd e, 

ma/Kg 
8000.674 9.461 178.238 2.047 7.196 
9273.342 8.034 162.029 2.567 7.983 

10554.489 9.669 211.624 3.114 13.804 
8606.421 9.991 202.316 2.815 13.326 
6937.099 9.319 125.024 2.019 6.134 
5838.021 7.375 121.165 1.760 5.280 

6383.096 7.883 140.377 1.724 6.250 
6677.195 7.518 122.511 2.380 8.732 
6232.706 9.114 127.756 1.997 5.995 

5803.182 7.200 112.395 1.630 4.771 
6065.341 7.635 120.118 1.629 5.613 
6097.732 6.632 121.517 1.370 4.020 
5142.337 6.877 100.087 1.268 3.826 
6392.223 10.963 135.186 1.482 4.223 

5686.561 6.671 125.886 1.454 5.058 
5599.947 6.142 120.966 1.400 3.886 

29102.251 12.328 280.839 4.511 20.763 

20771.986 9.119 233.953 4.206 18.841 

14778.617 8.438 178.695 3.871 14.925 

31891.363 11.913 286.053 4.325 18.439 

25118.665 11.794 256.139 4.235 18.297 

40706.753 17.232 368.277 4.679 16.420 

38777.690 30.486 331.280 17.122 27.520 

44833.672 18.442 386.887 4.730 15.320 

Fe Mn NI Pb Sb 

ml/Kg 
14215.365 327.636 11.227 11.624 <LOD 

16089.968 326.578 11.875 8.358 <LOO 

20305.569 360.780 15.312 10.908 <LOD 

19442.378 372.542 15.042 12.364 <LOO 

12617.516 299.012 11.086 7.579 <LOO 

11397.703 304.779 9.749 10 .743 <LOD 

Cu 

29.095 
30.283 

31.306 
27.379 
22 .949 
21.772 

21 .202 

19.674 
22.288 

19.144 
19.820 
18.249 
17.075 

18.308 

20.328 
16.860 

64.733 

57.823 
24.708 
55.169 
45 .543 
31.939 
46.862 
18.365 

Zn 

50.938 

46.243 
51.825 
53.522 
40.281 
37.391 

NA= No aplica <LOD= Debajo del límite de detección 

Ciudad Universitaria, Delegación Coyoacán, CP 04510 México D.F., México 
Te!. (55) 56 22 42 83 Ext. 129 email: fnm:h/Í'i¡g.cologta.unam.mx fmrch@hotmail.com 



muestra 

SlC 0-5 

S1C2S 

SlCSO 
SlDO-S 

S1D30 
S1E 0-5 

S1E 0-5 
SlE 20 

SlF O·S 

S1G O·S 

S1G 25 
SlGSO 

SlH 0-S 

SlH 25 

S1H SO 

S11 O·S 

Sll 25 
S1150 

ACONCHI. 

muestra 

S2A 0-5 

S2A .25 
S2ASO 
S2A100 
S280-5 
S28 .2S 
S2850 
S2CO-S 
S2C2S 

S2C 50 
S2C 100 

S20 O·S 

S20 22 

Laboratorio Nacional de Geoquímica y Mineralogía 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Fe Mn Ni Pb Sb 
mg/Kg 

11180.827 281.049 11.122 8.095 <LOD 

17229.547 309.697 11.451 8.458 <LOD 

12035.173 354.559 8.826 10.351 <LOD 

10512.453 269.387 9.107 7.010 <LOD 

11304.999 280.699 9.798 8.446 <LOO 

9792.200 287.687 8.302 6.925 <LOD 

8973.326 258.606 7.964 6.581 <LOD 

9680.388 279.835 8.348 6.325 <LOD 

9728.709 276.978 8.237 7.265 <LOO 

9218.480 273.297 7.411 8.026 <LOD 

30011.604 579.453 18.414 17.640 <LOO 

29199.707 505.379 17.377 15.360 <LOO 

24141.482 389.582 13.274 13.130 <LOO 

31017.487 687.777 17.870 18.577 <LOO 

29570.897 573.673 17.639 16.927 <LOD 

31161.797 808.888 17.472 16.126 <LOD 

26408.638 709.423 29.557 46.296 <LOD 

31924.809 879.842 17.971 16.597 <LOO 

Al As 8a Cd Cr 
mg/Kg 

226743.543 11.342 267.989 3.876 16.874 

31478.467 11.325 288.417 3.758 16.614 

24078.560 8.720 272.849 3.172 15.746 

43005.065 15.386 310.704 3.697 16.534 

19425.130 11.348 282.823 3.008 13.547 

10644.220 8.630 114.115 2.240 8.955 

6516.269 6.058 82.863 1.180 5.122 

11297.978 5.478 141.389 3.911 21.276 

9106.083 6.567 121.683 2.265 9.807 

16104.833 5.758 142.370 2.759 13.355 
9632.167 5.630 129.369 3.149 14.953 

10252.068 6.786 141.938 2.266 11.179 

12247.847 5.651 150.182 2.656 11.863 

Ciudad Universitaria, Delegación Coyoacán, CP 04510 México D.F., México 

Zn 

38.037 
38.814 
41.517 

32.721 
36.092 
32.453 
31.232 
32.604 

32.950 
32.517 
82.820 
74.556 
56.966 
88.143 
78.057 
99.928 
103.854 
99.745 

Cu 

47.987 
57.670 

38.660 
78.177 
41.329 

26.322 
15.154 
31.778 
18.147 
24.971 
17.212 
19.122 

17.600 

Tel. (55) 56 22 42 83 Ext. 129 email: til1rch(á;.g~_oJQ~!!ªm.mx fmrch@hotmail.com. 



muestra 

S2E O·S 
S2E 15-20 
S2F 0-5 
S2G 0-5 

S2G2S 
S2H 0-5 
S2H 25 
S2H 50 
S210-5 
S2125 
S2150 

muestra 

S2A O·S 
S2A .25 
S2ASO 

S2A 100 
S28 O·S 
S28 .2S 
S2850 
S2CO·S 
S2C25 
S2CSO 

S2C 100 

S200-5 
S2022 

S2E 0·5 
S2E 15-20 

S2F 0·5 
S2G 0·5 
S2G2S 

Laboratorio Nacional de Geoquimica y Mineralogía 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Al As Ba Cd Cr 
mg/Kg 

9602.726 7.236 142.927 2.554 13.507 
9012.578 7.366 120.267 2.258 9.483 

12924.008 4.933 191.456 1.899 7.425 

13831.131 5.837 144.441 2.821 14.114 
18870.059 7.529 184.623 3.196 15.629 
22095.444 5.368 157.331 2.984 14.301 
23093.218 6.520 296.644 3.632 24.171 
28391.995 11.495 312.746 3.585 27.483 
20596.027 <LOO 101.155 3.450 17.205 
24453.219 6.993 106.762 3.893 22.917 
27417.448 5.617 126.232 3.830 21.113 

Fe Mn NI Pb Sb 
mg/Kg 

24764.987 726.986 16.982 43.989 <LOO 
25026.177 757.631 16.151 55.201 <LOO 
22191.839 652.176 16.146 25.885 <LOO 
26688.854 1312.947 20.001 39.297 <LOO 

21297.100 547.523 15.631 25.143 <LOD 

17941.892 306.889 8.248 13.991 <LOO 
11252.414 193.418 6.084 8.947 <LOO 
30733.297 387.994 13.019 19.360 <LOD 

17958.782 300.680 8.856 12.985 <LOO 
18671.167 532.798 11.014 21.110 <LOO 

23058.125 369.249 9.975 17.810 <LOO 

18343.545 303.162 9.713 11.766 <LOO 
20822.229 328.815 9.464 13.643 <LOO 
20098.07S 328.197 10.780 14.112 <LOO 
18066.003 345.230 9.309 18.828 <LOO 

15499.523 287.169 8.592 9.747 <LOD 
20364.340 451.687 10.979 19.344 <LOO 
22791.627 567.581 12.198 23.067 <LOD 

Ciudad Universitaria, Delegación Coyoacán, CP 04510 México D.F., México 

Cu 

21.381 

14.841 
18.262 

22.195 
28.909 
27.041 
46.001 
38.177 
17.030 
37.609 
32.669 

Zn 

86.637 
138.546 
76.546 

110.052 
74.242 
47.019 
31.579 
61.033 

44.600 
71.231 

51.083 
43.416 
45.991 
48.692 
46.595 
42.202 
64.450 
70.929 

Tel. (SS) S6 22 42 83 Ext. 129 email: fmrch(tii.gcologia.unam.mx fmrch@hotmail.com 



muestra 

S2H 0.5 
S2H 25 

S2HSO 
S210-5 

S2125 

S2150 

SAN FRANCISCO· 

muestra 

S3A·100.0·S 

S3A-100.25 

S3A-100.50 

S38-50.0-5 

S38-S0.25 

S38-50.50 

S3C-10.0-5 

S3C-10.2S 

S3C-10.SO 

S3D.O·S 
S3D.25 

S3D.SO 

S3E.O-S 

S3E.2S 
S3E.50 

S3F-10.0-S 

S3F-10.2S 

S3F·10.50 

S3G·SO.O·S 
S3G-50.25 
S3G-S0.50 

S3H-100.0-S 

S3H·l00.25 
S3H·100.SO 

Laboratorio Nacional de Geoquímica y Mineralogia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Fe Mn NI Pb Sb 
mg/l(g 

21816.482 543.854 11.968 17.884 <LOO 

26007.066 619.964 20.609 24.933 <LOD 

25283.086 699.708 22.249 27.353 <LOO 

27669.706 500.954 10.677 10.157 <LOD 

29729.158 525.990 11.590 14.242 <LOD 

29406.478 588.801 12.850 11.047 <LOD 

Al As Ba Cd Cr 
mg/Kg 

23285.197 <LOD 186.689 3.031 21.007 
22544.066 4.580 224.584 2.892 20.299 
29331.404 5.889 283.544 3.069 21.915 

21430.775 8.443 176.446 3.087 27.884 

16818.399 9.884 235.320 2.618 25.289 

19948.880 9.815 256.910 2.771 19.836 
16586.518 12.880 151.152 3.212 23.079 
8273.139 12.029 207.822 3.771 31.830 
15597.925 8.060 263.534 2.731 20.666 
15655.346 7.251 251.157 2.603 20.231 

12965.512 8.173 418.887 3.106 26.539 
13157.468 8.428 217.848 2.182 17.267 

14961.905 5.737 228.649 2.373 24.709 
23393.679 7.708 256.259 2.943 18.737 
13600.217 8.570 245.994 3.222 28.575 
29096.983 8.121 284.333 2.981 21.320 
12984.531 7.490 188.170 2.593 22.687 

10798.622 7.995 246.062 2.660 29.418 

11405.921 7.041 121.384 1.316 15.941 
32247.906 10.029 266.834 3.582 22.884 
30820.SGS 10.015 265.533 3.445 20.647 

8529.953 7.592 91.037 1.130 9.485 
8464.223 5.467 96.241 1.100 7.810 

16987.181 6.680 148.981 2.085 14.440 

Ciudad Universitaria, Delegación Coyoacán, CP 04510 México D.F., México 

Zn 

77.677 
78.190 
86.370 

56.029 
67.496 

65.383 

Cu 

15.872 
16.597 
20.186 

252.556 
257.808 

185.644 
150.695 
133.084 

142.492 
93.236 
68.182 
61.789 
64.603 
63.264 
52.543 

50.983 
41.341 

42.852 
22.522 
38.216 
32.518 
24.009 
21.802 
21.984 

Tel. (55) 56 22 42 83 Ext. 129 emaíl: !:12~-~~@g_~_<!!!l.&Ji1J:!r,ta.m .. 11);s fmrch@hotmail.com 
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muestra 

S31·100.0·5 

S3l·100.2S 

S31·100.50 

muestra 

S3A·100.0-S 

S3A·100.25 

S3A·100.SO 

S38·SO.O·S 

S38·S0.25 

S38·50.50 

S3C·10.0-5 

S3C·10.2S 

S3C·10.SO 
S3D.0-5 

S3D.25 

S3D.SO 
S3E.O-S 

S3E.25 

S3E.SO 

S3F-10.0·5 
S3F,10.25 
S3F-10.SO 

S3G·50.0-S 

S3G·S0.25 

S3G·SO.SO 

S3H·100.0·S 

S3H-100.2S 

S3H-100.50 

S31·100.0-S 
S31·100.2S 

S31·100.50 

Laboratorio Nacional de Geoquímica y Mineralogía 
Universidad Nacional Autónoma de México 

Geoquimica Ambiental 

Al As Ba Cd Cr 
mc/Kc 

22362.210 8.548 334.030 3.244 26.651 
7548.202 4.924 104.150 1.384 10.784 
8407.151 6.908 118.813 1.172 9.616 

Fe Mn Ni Pb Sb 
mg/kg 

22959.704 489.927 14.463 17.428 <LOO 

21501.398 528.320 16.535 11.514 <LOD 

24141.624 608.252 16.751 12.639 <LOO 

22255.386 475.976 18.134 19.857 <LOO 

18716.7S5 390.898 17.642 15.308 <LOO 

19264.293 449.109 14.223 22.611 <LOO 
25079.271 471.518 11.282 30.125 <LOO 

29170.892 437.300 10.643 31.732 <LOO 

18822.691 404.472 13.529 16.799 <LOO 
18713.634 390.611 11.910 15.406 <LOD 

21531.005 457.833 15.743 30.848 <LOO 
15999.093 355.053 11.395 14.827 <LOO 

16947.759 365.111 18.786 13.360 <LOO 

19296.357 448.262 13.200 16.226 <LOO 

23050.381 396.721 12.100 23.512 <LOO 

20902.827 522.560 lS.410 17.152 <LOO 
19131.084 338.909 11.234 24.070 <LOO 

19564.490 34S.983 17.497 29.029 <LOD 

11231.102 377.144 10.197 10.015 <LOD 

25581.260 710.782 18.292 16.033 <LOD 

23975.273 690.367 17.283 16.078 <LOO 

10222.357 303.666 7.047 16.290 <LOD 

9639.329 279.776 6.240 8.380 <lOD 

15998.607 391.076 10.632 14.134 <LOO 

22539.652 526.037 18.171 17.652 <LOO 
12100.087 344.851 7.843 10.413 <LOD 

10220.938 378.286 7.704 14.447 <LOO 

Ciudad Universitaria, Delegación Coyoacán, CP 04510 México D.F., México 

Cu 

26.415 
17.886 
16.840 

Zn 

63.445 
59.065 
69.081 
72.845 
52.136 
58.193 
52.939 
42.987 
50.801 
51.933 
49.803 
39.219 
47.131 
55.557 
49.389 
67.464 
45.215 
47.271 

31.030 
79.801 

95.645 
32.960 
30.472 
44.646 
60.500 
32.033 
32.832 

Tel. (55) 56 22 42 83 fat. 129 email: fmrch(a).geologia.una_!i!:mx fmrch@hotmaíl.com 



CONTROL DE CALIDAD 

Laboratoño Nacional de Geoquímica y Mineralogía 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

En el caso de los análisis determinados por ICP-OES la concentración de cada elemento fue determinada por 
triplicado, el valor reportado es el promedio de las tres determinaciones, la desviación estándar relativa (RSD) 
de las medicionesfue menor al 10%. 

Para determinar la exactitud se utilizaron estándares de control analítico de concentraciones conocidas (5 y 50 
ppm) los cuales fueron analizados como muestra para determinar su concentración por medio de curvas de 
calibración preparadas, indicando un buen desempeño del método de análisis. 

% exactitud Al As Ba Cd Cr Cu Fe Mn Ni Pb Sb 

SOppm 102.22 94.43 104.70 92.82 96.91 102.49 99.57 98.05 92.13 98.13 9S.71 

Sppm 100.42 102.39 104.25 108.92 103.41 94.37 105.81 107.11 109.38 109.66 102.16 

Sin mas por al momento quedo a sus ordenes. 

Analista: 

QFB. Fabiola Vega García 

~~· 
Responsable técnico: M en C ~ Martínez Jardines 

Ciudad Universitaria, Delegación Coyoacán, CP 04510 México D.F., México 
Tel. (SS) 56 22 42 83 Ext. 129 email: fmrch(á¡gcologia.unam.mx fmrch@hotmail.com 

Zn 
92.63 
108.74 
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APÉNDICE DE 
LABORA TORIO 2 

Informe de laboratorio del muestreo Realizado en 

Noviembre de 2015 

Resultados en muestras de agua 
superficial y subterránea en la 
Cuenca del Río San Miguel, para 
determinar valores de fondo 



\,,.....-

Datos del solicitante: 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

INFORME DE RESULTADOS 

AGUA SUPERFICIAL Y SUBTERRANEA SAN MIGUEL 

Dr. Francisco Martín Romero correo electrónico: fmrch@geologia.unam.mx, fmrch@hotmail.com 

Dirección: Instituto de Gelogia, UNAM. Teléfono: 56224386 ext 129 

Información de las muestras 

Fecha de recepción de mue~tras: 24 de noviembre del 2015 

Información de los análisis 

En las 42 muestras se determinaron elementos traza solubles y totales por Espectrometría de Emisión Óptica con 
Plasma Inductivamente Acoplado (ICP-OES) equipo Pekín Elmer serie 8300. Modo de inyección: Camara ciclónica. 

LO mg/L Al As Ba Cd Cr Cu Fe Mn Ni Pb Sb Zn 
0.08 0.07 0.01 0.02 0.003 0.122 0.01 0.007 0.01 0.03 0.1 0.007 

El pH se determino con un potenciómetro Hanna Jnstruments, Hl-98185 y se siguió el método estandarizado 9040 C 

de la US-EPA . 

Conductividad eléctrica (CE) se determino con un conductimetro OAKTON Con 700. y se siguio el metodo APHA 
1992. Standard methods for the examination of water and wastewater 

Se determine cromatografia lonica para elementos mayores en un cromatografo 883 Basic IC Plus marca Metrohm. 

LD F- CI- N03- S042- Na+ K+ Ca2
• Mg1+ 

ppm 0.06 0.07 0.1 0.1 0.4 0.3 0.4 0.2 

Lista de muestras: 
SUPERFICIAL: 

ID/MUESTRA SITIO X y 

SMS-1A Mina Santa Gertrudis 543627 3392790 
SMS-6A Cucurpe 527170 3350061 
SMS-8A Río San Miguel (rodeo) 529900 3328375 
SMS-9A San Juan 532607 3319345 

SMS-10A Opodepe 536075 3309764 
SMS-12A Rayón 540683 3290968 
SMS-13A La Jola 541488 3280308 

Ciudad Universitaria. Delegación CQyoacán. CP 04510 México D.F .• México 
Tel. (55) 56 22 42 83 Ext. 129 emaíl: fmr_ch 1ü¡geg[ogia.:.ynam.rn~ fmrch:á¡hotmail.eom 



Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

ID/MUESTRA SITIO X V 

SMS-14A San Miguel de Horcasitas 542117 3272813 

SMS-lSA San Miguel 525978 3262931 

SMS-16A San Miguel de Horcasitas 526023 3263020 

SMS-17A Fabrica los Ángeles 522413 3256324 

SMS-18A Ejido La Labor 516581 3247466 

SUBTERRANEAS: 

ID/MUESTRA SITIO X y 

SMM-01 Mina Santa Gertrudis 527406 3368784 

SMN-02 Mina Santa Gertrudis 528932 3377119 

SMN-03 Cucurpe 527547 3349730 

SMN-04 Cucurpe 526134 3343826 

SMN-05 Merecichic 531225 3321905 

SMN-06 Opodepe 535632 3310893 

SMN-07 San Rafael 540791 3297508 

SMN-08 San Rafael 540767 3299171 

SMN-09 Rancho la Palma 540816 3295015 

SMN-10 --- 541412 3292112 
SMN-11 Rayón 541507 3290572 

SMN-13 Rayón 541535 3287821 
SMN-14 Rayón 541318 3287375 

SMN-15 San Miguel de Horcasitas 526215 3260807 
SMN-16 Codorachi 520118 3252673 
SMN-17 El Alamito 514848 3235381 
SMN-19 Real del Alamito 512029 3231266 
SMN-20 El Tronconal 513221 3228527 
SMN-28 Frac Real del Alamito 513605 3234202 
SMA-23 El Tronconal 514287 3226910 

SMA-38A Ejido La labor 518099 3246123 
SMA-39 San Pedro 512880 3229738 
SMA-40 El Tronconal 514140 3227332 

SMPS-26A Ejido El Carmen 516921 3243847 

Ciudad Universitaria, Delegación Coyoacán, CP 04510 México D.F., México 
Tel. (5 5) 56 22 42 83 Ext. 129 email : frnrch@_gcoloóa.unam.mx finrch('4hotmail.1:om 



Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

ID/MUESTRA SITIO X y 

SMPS-26A Ejido El Carmen 516921 
SMPS-27 Frac el Alamito sec 1 513469 
SMPS-29 El Saucito 512083 
SMPS-30 El Tronconal 513560 
SMPS-32 San Pedro 512410 
SMPS-35 San Pedro 513960 
SMPP-24 La Victoria 512106 

3243847 
3235450 

3231810 

3231259 
3229382 

3227640 

3221253 

RESULTADOS pH y_ CE: 

, .. 

Muestra Sitio pH 
CE 

Muestra Sitio pH (l,,LS/cm) 

Mina Santa 
SMS-1A Gertrudis 7.67 616 SMS-13A La Jola 8.26 

San Miguel de 
SMS-6A Cucurpe 8.07 577 SMS-14A Horcas itas 8.2 

Río San Miguel 
SMS-8A (rodeo) 8.11 577 SMS-lSA San Miguel 8.06 

San Miguel de 
SMS-9A San Juan 8 587 SMS-16A Horcas itas 8.21 

Fabrica los 
SMS-10A Opodepe 8.13 565 SMS-17A Angeles 8.02 
SMS-12A Rayon 8.01 680 SMS-18A Ejido La Labor 8.05 

Ciudad Universitaria, Delegación Coyoacán, CP 04510 México D.F., México 
Tel. (55) 56 22 42 83 Ext. 129 email: fmrch@gculogía.4~am.mx frnrch0;,hotrr:i.ail.com 

CE 
(l,,LS/cm) 

668 

668 

682 

632 

743 
685 



Muestra 

SMM-01 

SMN-02 

SMN-03 

SMN-04 

SMN-05 

SMN-06 

SMN-07 

SMN-08 

SMN-09 

SMN-10 

SMN-11 

SMN-13 

SMN-14 

SMN-15 

SMN-16 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquimica Ambiental 

Sitio pH 
CE 

Muestra Sitio 
(µS/cm) 

Mina Santa 
Gertrudis 8 299 SMN-17 El Alamito 
Mina Santa 
Gertrudis 7.24 456 SMN-19 Real del Alamito 
Cucurpe 7.47 705 SMN-20 El Tronconal 

Frac Real del 
Cucurpe 7.84 605 SMN-28 Alamito 

Merecichic 7.34 567 SMA-23 El Tronconal 
Opodepe 7.69 610 SMA-38A Ejido La labor 

San Rafael 7.36 659 SMA-39 San Pedro 
San Rafael 7.44 664 SMA-40 El Tronconal 

Rancho la Palma 7.64 667 SMPS-26A Ejido El Carmen 

Frac el Alamito sec 

--- 7.51 894 SMPS-27 1 
Rayon 7.56 835 SMPS-29 El Saucito 
Rayon 7.45 668 SMPS-30 El Tronconal 
Rayon 7.52 584 SMPS-32 San Pedro 
San Miguel de 
Horcasitas 7.38 741 SMPS-35 San Pedro 

Codorachi 8.04 947 SMPP-24 La Victoria 

RESULTADOS DE CROMATOGRAFIA · 
Concentración en ppm 

pH 
CE 

(µS/cm) 

7.22 669 

7.42 573 
7.97 488 

7.23 929 
7.81 1100 
7.63 887 
8.71 492 
7.76 1265 
7.52 817 

7.41 836 
7.77 584 
7.58 760 

8.53 718 

7.7 1188 

8.23 684 

Muestra Sitio Cationes Aniones 
Na• K+ . ca~ti Ma2• F· c1- N03· sol: HC03· 

SMS-lA Mina Santa Gertrudis 22.33 2.38 83.70 23.05 0.14 8.11 0.00 44.18 319.00 
SMS-6A Cucurpe 27.77 4.08 82.90 13.82 0.22 8.92 7.39 65.98 268.00 

Rio San Miguel 
SMS·8A (rodeo) 29.69 3.99 80.66 13.19 0.31 8.92 4.75 63.70 279.00 
SMS-9A San Juan 32.53 3.71 88.77 13.69 0.30 8.96 5.79 57.05 270.00 

SMS·lOA Opodepe 31.05 3.73 77.31 13.58 0.31 10.47 4.51 57.32 301.00 
SMS-12A Rayon 40.11 5.80 93.10 13.98 0.30 14.03 0.00 94.73 306.00 
SMS·l3A La Jola 39.73 4.32 92.83 14.58 0.32 16.23 30.49 90.00 255.00 

Ciudad Universitaria. Delegación Coyoacán, CP 0'151 O México D.F., México 
Tel. (55) 56 22 42 83 Ext. 12? cmail: fr;11~h@~tl.Qfl_;! 0L!!.\im,mx fmrchra.hotmailsom 



1. 

Muestra 

SMS-14A 

SMS-15A 

SMS-16A 

SMS-17A 

SMS-18A 

Muestra 

SMM-01 

SMN-02 

SMN-03 

SMN-04 

SMN-05 

SMN-06 

SMN-07 

SMN-08 

SMN-09 

SMN-10 

SMN-11 

SMN-13 

SMN-14 

SMN-15 

SMN-16 

SMN-17 

SMN-19 

SMN-20 
SMN-28 

SMA-23 

SMA-38A 
SMA-39 

SMA-40 
SMPS-26A 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Concentracion en ppm 

Sitio Cationes Aniones 
Na+ K+ Ca2+ Ma2+ F- c1- NOi sol· 

San Miguel de 
Horcas itas 40.79 4.53 90.04 14.43 0.36 18.46 24.96 97.75 
San Miguel 45.39 6.64 77.74 18.62 0.26 23.98 16.03 114.18 
San Miguel de 
Horcas itas 45.11 5.26 70.96 17.33 0.31 23.88 16.60 117.07 
Fabrica los Angeles 51.87 5.00 88.71 16.71 0.39 25.65 27.29 105.70 
Ejido La Labor 55.03 5.02 71.81 17.79 0.33 27.29 23.08 105.95 

Concentracion en ppm 

Sitio Cationes Aniones 
Na+ K+ Ca2+ Mg2+ F- c1- N03- so.,.2-

Mina Santa Gertrudis 36.26 2.57 14.80 6.94 0.33 4.27 2.21 3.61 
Mina Santa Gertrudis 19.84 13.94 58.92 7.09 0.16 19.24 16.86 8.66 
Cucurpe 39.53 6.14 90.42 16.10 0.30 11.30 3.11 94.56 
Cucurpe 31.38 3.84 81.89 13.17 0.32 9.71 7.05 76.10 
Merecichic 25.53 3.35 77.44 11.43 0.29 9.44 5.73 42.40 
Opodepe 34.10 3.34 83.52 13.70 0.36 11.93 5.64 59.04 
San Rafael 44.12 2.23 91.37 10.86 0.39 11.49 10.71 74.18 
San Rafael 42.86 2.80 92.41 12.59 0.39 11.65 12.35 75.63 
Rancho la Palma 41.07 5.52 96.49 6.82 0.26 24.91 40.09 59.08 
-·· 63.90 2.47 102.10 10.64 0.40 26.81 36.85 88.08 
Rayon 69.08 3.85 79.04 11.08 0.54 25.43 18.71 124.18 
Rayon 54.91 2.32 81.24 10.57 0.39 18.17 25.01 79.32 
Rayon 30.73 3.78 78.16 11.05 0.52 12.63 35.95 49.26 
San Miguel de 
Horcas itas 54.91 4.99 89.71 13.48 0.38 57.56 0.00 58.78 
Codorachi 72.14 5.18 116.05 21.62 0.45 39.04 17.78 151.51 
EIAlamito 62.18 3.45 59.21 8.06 0.34 28.07 17.95 75.97 
Real del Alamito 65.57 3.18 51.92 9.78 O.SS 9.05 27.55 46.51 
El Tronconal 70.61 2.92 30.37 5.21 0.63 10.37 25.50 36.76 
Frac Real del Alamito 77.57 4.09 108.97 16.83 0.41 57.57 10.71 96.67 
El Tronconal 175.67 4.00 65.28 3.85 3.77 61.13 4.38 509.82 
Ejido La labor 73.68 4.38 107.54 14.31 0.32 41.97 18.31 124.91 
San Pedro 104.90 1.34 6.90 0.64 2.79 50.42 3.91 51.67 
El Tronconal 179.71 7.27 92.17 12.05 2.44 94.22 40.16 405.18 
Ejido El Carmen 73.80 4.20 98.59 13.00 0.32 43.91 26.45 114.82 

Ciudad Universitaria, Delegación Coyoai.:án, CP 045 IO México D.F .. México 
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HC03· 

290.00 

260.00 

235.00 
273.00 

238.00 

HC03· 
139.00 
227.00 
273.00 
273.00 

295.00 
282.00 
393.00 

306.00 
284.00 

443.00 

377.00 
270.00 

237.00 

301.00 
337.00 

276.00 
285.00 
210.00 
369.00 
64.00 

342.00 
139.00 

32.00 
301.00 



\. 

Muestra 

SMPS-27 
SMPS-29 
SMPS-30 
SMPS-32 
SMPS-35 
SMPP-24 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Concentracion en ppm 

Sitio cationes Aniones 

Na+ K+ Ca2+ MQ2+ F - c1- N03· sol· 
Frac el Alamito sec 

1 68.95 4.80 87.87 11.29 0.22 44.25 30.29 109.94 

El Saucito 105.91 2.91 29.92 1.72 1.21 33.25 7.74 58.27 

El Tronconal 92.12 3.61 69.28 11.21 0.67 31.49 33.76 92.52 

San Pedro 147.99 1.78 7.53 0.36 2. 24 99.60 15.06 101 .73 

San Pedro 186.73 4.75 74.16 8.80 3.03 88.96 39.75 359.48 

La Victoria 130.50 1.76 10.07 1.03 2.62 39.76 6.57 130.22 

HC03º 

306.00 

246.00 

322.00 

137.00 

137.00 

188.00 

RESULTADOS ICP: 

Al As Ba Cd 
Muestra Sitio mg/1 mg/1 mg/1 mg/1 mg/1 mg/1 mg/1 mg/1 

solubles totales solubles totales solubles totales solubles totales 

Mina Santa 

SMS-lA Gertrudis 0.004 0.011 <LOD <LOD 0.134 0.137 <LOD <LOD 

SMS-6A Cucurpe 0.100 1.221 0.017 0.016 0.059 0.087 <LOO <LOO 

Rio San Miguel 

SMS-8A (rodeo) <LOD 0.016 0.010 0.010 0.066 0.067 <LOO <LOO 

SMS-9A San Juan 0.007 0.044 0.007 0.010 0.070 0.071 <LOO <LOD 

SMS-lOA Opodepe 0.012 0.069 0.007 0.009 0.064 0.067 <LOD <LOD 

SMS-12A Rayen 0.013 0.015 0.008 0.008 0.094 0.097 <LOO <LOD 
SMS-13A La Jota 0.011 0.072 0.007 0.006 0.083 0.086 <LOD <LOD 

San Miguel de 

SMS-14A Horca sitas 0.015 0.137 0.007 0.007 0.090 0.092 <LOD <LOD 
SMS-lSA San Miguel 0.013 0.064 0.006 0.006 0.110 0.106 <LOD <LOD 

San Miguel de 
SMS-16A Horcasitas 0.004 0. 152 0.007 0.009 0.093 0 .095 <LOO <LOD 
SMS-17A Fabrica los Angeles 0.005 0.109 0.009 0.008 0.090 0.089 <LOD <LOD 
SMS-18A Ejido La Labor 0.019 0.019 0.008 0.008 0.085 0.081 <LOO <LOO 

Ciudad Universitaria. Delegación Coyoacán, CP 04510 México D.F .. México 
Tel. (5 5) 56 22 42 83 Ext. 129 email: fmrc.;h,1~g~ologia.u11¡im_:!1~~ f.mrch(i1¡hotmail.co111 



Muestra 

SMS-lA 

SMS-6A 

SMS-8A 

SMS-9A 

SMS-10A 

SMS-12A 

SMS-13A 

SMS-14A 

SMS-15A 

SMS-16A 

SMS-17A 

SMS-18A 

Muestra 

SMS-1A 

SMS-6A 

SMS-8A 

SMS-9A 

SMS-10A 

SMS-12A 

SMS-13A 

SMS-14A 

SMS-15A 

SMS-16A 

SMS-17A 

SMS-18A 

Sitio 

Mina Santa 
Gertrudis 
Cucurpe 

Rio San Miguel 
(rodeo) 
San Juan 

Opodepe 

Rayon 

La Jola 

San Miguel de 
Horcasitas 

San Miguel 

San Miguel de 
Horcasitas 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Cr Cu 
mg/1 mg/1 mg/1 mg/1 mg/1 

Fe 

solubles totales solubles totales solubles 

<LOD <LOD <LOD <LOO 0.008 
0.001 0.002 <LOD <LOD 0.098 

<LOO <LOD <LOD <LOO 0.005 
<LOD <LOD <LOD <LOD 0.014 
<LOO <LOD <LOO <LOO 0.011 
<LOO <LOD <LOO <LOD 0.006 
<LOO <LOO <LOO <LOD 0.014 

<LOO <LOD <LOO <LOD 0.020 
<LOO <LOO <LOD <LOD 0.014 

<LOD <LOO <LOD <LOD 0.008 
Fabrica los Angeles <LOD <LOD <LOD <LOO 0.007 
Ejido La labor <LOD <LOD <LOD <LOO 0.011 

mg/1 
totales 

0.015 
0.815 

0.016 
0.042 

0.056 
0.011 

0.072 

0.126 
0.041 

0.119 
0.095 

0.018 

Ni Pb Sb 
Sitio mg/1 mg/1 mg/1 mg/1 mg/1 mg/1 

solubles totales solubles totales solubles totales 
Mina Santa Gertrudis <LOO <LOO <LOD <LOD <LOD <LOO 
Cucurpe <LOD <LOO <LOO <LOD <LOD <LOD 
Rio San Miguel (rodeo) <LOD <LOD <LOD <LOD <LOO <LOO 
San Juan <LOD <LOD <LOO <LOD <LOO <LOO 
Opodepe <LOD <LOD <LOD <LOD <LOD <LOD 
Rayon <LOD <LOD <LOD <LOD <LOD <LOD 
La Jola <LOD <LOD <LOO <LOD <LOD <LOD 
San Miguel de Horcasitas <LOD <LOD <LOD <LOO <LOD <LOD 
San Miguel <LOD <LOO <LOD <LOO <LOD <LOO 
San Miguel de Horcasitas <LOD <LOO <LOD <LOD <LOD <LOO 
Fabrica los Angeles <LOD <LOO <LOD <LOD <LOO <LOD 
Ejido La Labor <LOO <LOD <LOD <LOD <LOO <LOD 

Ciudad Universitaria, Delegación Coyoacán, CP 045 JO México D.F .. México 
Tel. (55) 56 22 42 83 Exl. 129 email: fmrch!éi)geologia.un~un.mx fmrch(alh9-tmail.com 

Mn 
mg/1 mg/1 

solubles totales 

0.001 0.001 
0.006 0.111 

0.006 0.008 
0.010 0.019 
0.004 0.010 
0.011 0.013 
0.007 0.021 

0.010 0.038 
0.020 0.028 

0.018 0.042 
0.004 0.023 
0.001 0.002 

Zn 
mg/1 mg/1 

solubles totales 

<LOO <LOD 
0.012 0.012 
0.006 0.019 
<LOD <LOD 
<LOO <LOD 
<LOD <LOD 
<LOO <LOO 
<LOO <LOD 
<LOO <LOO ; 

' 
<LOO <LOD 
<LOD <LOD 
<LOD <LOD 



Muestra 
.. 

SMM-01 

SMN-02 

SMN-03 

SMN-04 

SMN-05 

SMN-06 

SMN-07 

SMN-08 

SMN-09 

SMN-10 

SMN-11 

SMN-13 

SMN-14 

- SMN-15 

SMN-16 

SMN-17 

SMN-19 

SMN-20 

SMN-28 

SMA-23 

SMA-38A 

SMA-39 
SMA-40 

SMPS-26A 

SMPS-27 

SMPS-29 

SMPS-30 

SMPS-32 

SMPS-35 

SMPP-24 

Sitio 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Al As. 
mg/1 mg/1 mg/1 mg/1 mg/1 

Ba 

solubles totales solubles totales solubles 
Mina Santa 
Gertrudis 0.006 0.005 0.034 0.033 0.001 
Mina Santa 
Gertrudis 0.005 0.021 <LOD <LOD 0.094 
Cucurpe 0.011 0.043 0.012 0.011 0.086 
Cucurpe 0.006 0.018 0.013 0.014 0.036 
Merecichic 0.007 0.007 0.009 0.009 0.062 
Opodepe <LOO 0.005 0.007 0.007 0.067 
San Rafael 0.004 0.008 <LOD <LOD 0.072 
San Rafael 0.005 0.009 0.004 0.004 0.081 
Rancho la Palma 0.006 0.006 <LOD <LOD 0.049 
H- <LOD 0.136 <LOD <LOD 0.065 
Rayon 0.006 0.006 0.008 0.007 0.064 
Rayon 0.004 0.040 0.005 0.005 0.078 
Rayon 0.004 0.005 <LOD <LOD 0.102 
San Miguel de 
Horcasitas 0.005 0.016 0.004 0.006 0.076 
Codorachi 0.005 0.008 0.010 0.010 0.098 
El Alamito 0.005 0.005 0.009 0.008 0.123 
Real del Alamito 0.005 0.004 0.017 0.017 0.055 
El Tronconal <LOD 0.010 0.030 0.032 0.027 
Frac Real del 
Alamito 0.004 0.017 0.008 0.007 0.109 
El Tronconal <LOD 0.017 0.029 0.033 0.020 
Ejido La labor 0.006 0.006 0.010 0.009 0.127 
San Pedro 0.009 0.020 0.035 0.033 0.012 
El Tronconal <LOD 0.011 0.030 0.029 0.046 
Ejido El Carmen <LOD 0.034 0.008 0.011 0.144 
Frac el Alamito sec 1 0.005 0.005 0.006 0.006 0.095 
El Saucito 0.005 0.009 0.027 0.027 0.047 
El Tronconal 0.004 0.004 0.017 0.016 0.065 
San Pedro 0.007 0.009 0.029 0.027 0.028 
San Pedro <LOD 0.083 0.038 0.037 0.020 
La Victoria 0.006 0.006 0.057 0.057 0.010 

« .. ",·: ·.·:':· 

&1
'1.,_,. , .~ ,--,:',,._ '4 ' ' 

.. 
... ' ¡ 

:. ' 

Cd 
mg/1 mg/1 

totales solubles 

0.001 <LOO 

0.092 <LOD 
0.086 <LOO 
0.036 <LOD 
0.064 <LOD 
0.071 <LOD 
0.077 <LOD 
0.080 <LOD 
o.oso <LOD 
0.079 <LOO 
0.060 <LOD 
0.079 <LOO 
0.100 <LOD 

0.076 <LOD 
0.102 <LOD 
0.131 <LOD 
0.055 <LOD 
0.027 <LOD 

0.109 <LOD 
0.020 <LOO 
0.120 <LOO 
0.012 <LOD 
0.049 <LOD 
0.149 <LOD 
0.092 <LOD 
0.046 <LOO 
0.066 <LOD 
0.028 <LOD 
0.022 <LOO 
0.008 <LOD 

Ciudad L:nívcrsílaria, Delegación Coyoacán, CP 04510 México D.F., México 
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mg/1 

totales 

<LOD 

<LOD 

<LOD 
<LOD 

<LOO 
<LOD 

<LOD 
<LOD 

<LOD 

<LOD 
<LOD 

<LOD 
<LOD 

<LOO 

<LOD 

<LOD 
<LOD 

<LOD 

<LOD 

<LOD 
<LOD 
<LOD 

<LOD 
<LOD 
<LOO 
<LOD 

<LOD 
<LOD 

<LOD 
<LOD 



Muestra 

SMM-01 

SMN-02 

SMN-03 

SMN-04 

SMN-05 

SMN-06 

SMN-07 

SMN-08 

SMN-09 

SMN-10 

SMN-11 

SMN-13 

SMN-14 

SMN-15 

SMN-16 

'-'SMN-17 

SMN-19 

SMN-20 
SMN-28 

SMA-23 

SMA-38A 

SMA-39 

SMA-40 

SMPS-26A 

SMPS-27 

SMPS-29 

SMPS-30 

SMPS-32 

SMPS-35 

SMPP-24 

Sitio 

Laboratorio Nacional de Geoquímica y Minerologia 
Univers idad Nacional Autónoma de México 

Geoquímica Ambiental 

Cr Cu 
mg/1 mg/1 mg/1 mg/1 mg/1 

Fe 

solubles totales solubles totales solubles 

Mina Santa Gertrudis 0.008 0.008 <LOD <LOO 0.010 

Mina Santa Gertrudis 0.001 0.001 <LOD 0.010 0.011 

Cucurpe 0.001 0.002 <LOD <LOO 0.019 

Cucurpe 0.001 0.001 <LOO <LOO 0.010 

Merecichic 0.005 0.005 <LOO <LOO 0.066 

Opodepe <LOO 0.001 <LOD <LOD 0.011 

San Rafael <LOO 0.003 <LOD <LOD 0.008 
San Rafael 0.001 0.002 <LOO <LOO 0.011 
Rancho la Palma <LOO <LOD <LOO <LOO 0.012 

--- <LOO <LOO <LOO <LOD 0.008 
Rayon <LOO <LOO <LOD <LO D 0.022 

Rayon <LOO 0.001 <LOO <LOD 0.008 

Rayan <LOO <LOD <LOD <LOO 0.063 
San Miguel de Horcasitas <LOO <LOO <LOO <LOO 0.011 

Codorachi <LOD <LOO <LOO <LOO 0.012 
El Alamito <LOO <LOO <LOO <LOO 0.008 
Real del Alamito 0.001 0.001 <LOO <LOO 0.011 
El Tronconal 0.001 0.001 <LOO <LOO 0.011 
Frac Real del Alamito <LOO 0.001 <LOO <LOD 0.010 
El Tronconal 0.006 0.009 <LOO <LOO 0.023 
Ejido La labor 0.002 0.002 <LOO 0.013 0.026 
San Pedro 0.020 0.019 <LOO 0.010 0.045 
El Tronconal 0.005 0.006 <LOO 0.009 0.014 
Ejido El Carmen 0.002 0.002 <LOO <LOO 0.008 
Frac el Al amito sec 1 <LOO 0.001 <LOD <LOO 0.012 
El Saucito 0.004 0.004 0.022 0.022 0.016 
El Tronconal 0.001 0.001 <LOO <LOO 0.011 
San Pedro 0.013 0.013 <LOO <LOD 0.010 
San Pedro 0.009 0.009 <LOO 0.010 0.011 
La Victoria 0.006 0.006 <LOO <LOO 0.012 

Ciudad Universitaria. Delegación Coyoacán. CP 0451 O México D.F .. México 

mg/1 

totales 

0.011 
0.116 

o.oso 
0.023 

0.066 
0.013 
0 .021 

0.020 

0.010 
0.058 

0.022 

0.033 
0.387 

0.020 

0.017 
0.010 

0.010 
0.540 

0.021 
0.187 

0.044 
0.144 

0.101 

0.049 

0.011 
0.047 
0.016 
0.011 

0.232 

0.012 

Tel. (55) 56 22 42 83 Ext. 129 email : fm rc\\(i:!}g_c~cll.<>.Ki a.U.!!~.!:!1.D.lX fmrch(á),hotmail.com 

Mn 

mg/1 mg/1 
solubles totales 

<LOO <LOO 

0.002 0.007 

0.025 0.029 
0.003 0.005 
0.013 0.013 

0.001 0.002 
0.002 0.006 

0.002 0.002 

0.001 0.001 
0.015 0.032 
0.108 0. 120 

0.003 0.005 

0.011 0.012 
0.004 0.007 

0.002 0.002 
<LOO <LOD 

0.001 0.001 
0.001 0.026 
0.002 0.002 
0.003 0.003 
0.002 0.002 

0.001 0.002 
0.002 0.003 

<LOD 0.002 

<LOO <LOD 

0.001 0 .001 
0.001 0.001 
<LOO <LOD 

0.002 0.010 

<LOD <l0D 



Muestra 

SMM-01 

SMN-02 

SMN-03 

SMN-04 

SMN-05 

SMN-06 

SMN-07 

SMN-08 

SMN-09 

SMN-10 

SMN-11 

SMN-13 

SMN-14 

SMN-15 

SMN-16 

' - SMN-17 
SMN-19 

SMN-20 

SMN-28 

SMA-23 

SMA-38A 

SMA-39 

SMA-40 

SMPS-Z6A 

SMPS-27 

SMPS-29 

SMPS-30 
SMPS-32 

SMPS-35 

SMPP-24 

Sitio 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Ni Pb 
mg/1 mg/1 mg/1 mg/1 mg/1 

Sb 

solubles totales solubles totales solubles 

Mina Santa Gertrudis <LOO <LOO <LOD <LOD <LOO 

Mina Santa Gertrudis <LOO <LOD <LOO <LOO <LOO 

Cucurpe <LOO <LOO <LOO 0.003 <LOD 

Cucurpe <LOO <LOO <LOD <LOD <LOO 

Merecichic <LOO <LOO <LOO <LOO <LOO 

Opodepe <LOO <LOO <LOO <LOO <LOO 

San Rafael <LOO <LOO <LOO <LOO <LOO 

San Rafael <LOO <LOD <LOO <LOO <LOD 

Rancho la Palma <LOO <LOO <LOD <LOD <LOO 

--- 0.002 0.002 <LOO <LOO <LOO 

Rayon <LOO <LOO <LOO <LOD <LOO 

Rayon <LOD <LOO <LOD <LOD <LOO 

Rayon <LOD <LOD <LOO <LOD <LOO 

San Miguel de Horcasitas <LOD <LOO <LOO <LOO <LOO 

Codorachi <LOO <LOO <LOD <LOD <LOD 

El Alamito <LOO <LOD <LOD <LOO <LOO 

Real del Alamito <LOO <LOD <LOD <LOD <LOO 

El Tronconal <LOO <LOO <LOD <LOD <LOO 

Frac Real del Alamíto <LOO <LOD <LOO <LOO <LOD 

El Tronconal <LOO <LOO <LOO <LOD <LOD 

Ejido La labor <LOO <LOD <LOD <LOO <LOO 

San Pedro 0.001 0.006 <LOO <LOO <LOO 

El Tronconal <LOO <LOO <LOO <LOD <LOO 

Ejido El Carmen <LOO <LOO <LOO <LOO <LOO 

Frac el Alamito sec 1 <LOO <LOO <LOO <LOO <LOO 

El Saucito <LOO <LOO <LOO <LOO <LOO 

El Tronconal <LOD <LOO <LOO <LOO <LOD 
San Pedro <LOO <LOO <LOO <LOO <LOO 
San Pedro <LOO <LOO <LOD <LOD <LOO 

La Victoria <LOD <LOO <LOD <LOO <LOO 

Ciudad L'niversitaria. Delegación Coyoacán, CP 04510 :'vléxico D.F., México 

mg/1 

totales 

<LOD 

<LOO 

<LOO 

<LOO 

<LOO 

<LOD 

<LOO 

<LOO 

<LOO 

<LOO 

<LOD 

<LOO 

<LOO 

<LOO 

<LOO 

<LOO 

<LOD 

<LOD 

<LOD 

<LOO 

<LOO 

<LOO 

<LOO 

<LOO 

<LOO 

<LOD 

<LOO 

<LOD 

<LOD 

<LOO 

Tel. (55) 56 22 42 83 Ext. 129 cmail: f!Jl rch 1/7lgeol0gia.un!!.!Jl.-.!!!:'.- fmrch:whotmai l.c.Q!!! 

Zn 
mg/1 mg/1 

solubles totales 

<LOD <LOO 

0.027 0.027 

0.351 0.351 
0.018 0.019 

0.004 0.004 

<LOO 0 .003 

<LOO 0.015 

0.011 0.016 

<LOO <LOO 

0.008 0.055 
<LOO <LOO 

0.003 0.003 
0.043 0.041 

<LOO <LOO 

<LOO <LOO 

<LOO <LOD 

0.006 0.006 
0.151 0.156 

<LOO <LOD 

0.061 0.061 
0.011 0.011 

0.004 0.007 

<LOO <LOO 

<LOO <LOO 

<LOO <LOO 
0.017 0.017 

<LOO <LOD 
<LOD <LOO 

<LOO <LOD 

<LOO <LOO 



CONTROL DE CALIDAD 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

En el caso de los análisis determinados por ICP-OES la concentración de cada elemento fue determinada 
por triplicado, el valor reportado es el promedio de las tres determinaciones reportando una desviación 
estándar relativa (RSD) menor al 10%. 

Para determinar la exactitud se utilizaron estándares de control analítico de concentraciones conocidas (5 y 
50 ppm) los cuales fueron analizados como muestra para determinar su concentración por medio de curvas 
de calibración preparadas, indicando un buen desempeño del método de análisis. 

% exactitud Al As Ba Cd Cr Cu Fe Mn Ni Pb Sb 

50ppm 

5 ppm 
102.65 100.03 99.54 98.43 102.04 105.7 100.63 97.97 98.71 96.76 98.65 

103.25 104.45 100.14 101.9 103.9 99.45 98.43 101 .23 102.76 99.65 101.43 

Para cormatografia se utilizaron estándares de concentraciones conocidas y se analizaron como muestras 
obteniendo las siguientes exactitudes. 

%e,cactitud cationes Na+ K+ Ca2+ Mg2+ 
lSppm 99.3 98.4 101.8 103.7 

% exactitud 
F- Cl- N03- S042-

aniones 
lOoom 97.08 100.7 102.9 103.9 
1 ppm 102.56 97.06 93.02 96.4 

Sin mas por al momento quedo a sus ordenes. 

Analista: 

~ ) 

QFB. Fabiola Vega García 

QA Daniel Ramos Perez Responsable técnico: M~ erardo Martinez Jardines 

Ciudad Universitaria, Delegación Coyoacá11. CP 04510 México D.F .. México 
Tel. (55) 56 22 42 83 Ext. 129 email: fmrch1~geologiac~ 2< fmrc h(ét1hotma_il.com 

Zn 

99.43 

101 .43 
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INFORME DE RESULTADOS 

POZOS Y AGUA SUPERFICIAL DE RIO BACANUCHI Y RIO SONORA 

Datos del solicitante: 

Dr. Francisco Martín Romero correo electrónico: fmrch@geologia.unam.mx, fmrch@hotmail.com 

Dirección: Instituto de Gelogia, UNAM. Teléfono: 56224386 ext 129 

Información de las muestras 

Fecha de rec~p_ción de muestras:_ 4 de diciembre del 2015 

Información de los análisis 

En las 56 muestras se determinaron elementos traza solubles y totales por Espectrometría de Emisión Óptica con 
Plasma Inductivamente Acoplado (ICP-OES) equipo Pekín Elmer serie 8300. Modo de inyección: Camara ciclónica. 

LO mg/L Al As Ba Cd Cr Cu Fe Mn Ni Pb Sb Zn 
0.08 0.07 0.01 0.02 0.003 0.122 0.01 0.007 0.01 0.03 0.1 0.007 

El pH se determino con un potenciómetro Hanna lnstrumen1s, Hl-98185 y se siguió el método estandarizado 9040 C 

de la US-EPA . 

Conductividad eléctrica (CE) se determino con un conductimetro OAKTON Con 700. y se siguio el metodo APHA 
1992. Standard methods for the examination of water and wastewater 

Se determine cromatografia lonica para elementos mayores en un cromatografo 883 Basic IC Plus marca Metrohm. 

LD F- Cl- N03- S042- Na+ K+ Ca2+ Mg2+ 
ppm 0.06 0.07 0.1 0.1 0.4 0.3 0.4 0.2 

Lista de muestras: 

Muestra Sitio X y Muestra Sitio X y 

METOOl Bacan uch i-Pozo 572840 3386793 MET011 Bamori-Pozo 577939 3351820 
MET002 El Molino-Río 573333 3384340 MET012 Bamorí- Rio 578223 3352033 
MET003 la Trampa-Río 574726 3382842 MET013 Sinoquipe- Pozo 572752 3336619 
METOOG Tahuichopa- Rio 581024 3360416 MET014 Sinoquipe- Río 572803 3336654 
MET007 Tahuichopa- Pozo 580923 3360455 MET 016 Banamichi- Pozo 575261 3320902 
MET008 Arizpe- pozo 2 580642 3356882 MET 017 las delicias- Pozo 575405 3316669 
MET009 Arizpe- Río 580438 3356182 MET 019 Huepac- pozo 575447 3309275 
MET010 Arizpe- pozo 3 580990 3357571 MET 020 Huepac- Río 575025 3309460 

Ciudad Universitaria. Delegación Coyoacán, CP 04510 México D.F .. México 
Tel. (55) 56 22 42 83 Ext. 129 cmail: i'inrch-'t1¡geoll>gi:.1.unam.m,~ fmrchftllhotmaíl.com 



Muestra 
MET021 

MET022 

MET024 

MET025 

MET026 

MET027 

MET028 

MET029 

MET030 

MET031 

MET 032 

MET034 

MET036 

MET037 

MET 039 

MET040 

MET041 

MET042 

MET043 

MET044 

D \~~ffl 
~ 
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Sitio X y Muestra Sitio 
Ranchito huepac-pozo 575419 3306238 MET045 San Rafael de Ures- R.S 

Ranchito huepac-Rio 574806 3006214 MET046 San Jase de Gracia-pozo 

Aconchi- Río 573730 3299526 MET047 San Jose de Gracia-Río 

La Estancia· Rio Sonora 575817 3296555 MET 051 El Molinito- Pozo 

La Estancia- Rio Sonora 575900 3295635 MET 053 El oregano- Rio sonora 

San jose de Baviacora-
578610 3290975 MET 054 El Gavilan- Rio Sonora 

pozo 

San Jose de Baviacora-
578300 3290571 MET076 La Aurora- Pozo 1 

R.S 

Mazocahui- Rio Sonora 585200 3267357 MET 078 La Labor- pozo 

Puerta del Sol- Rio 
569980 3259523 MET080 El Molinote· Pozo 

Sonora 

la Puerta del Sol-Pozo 569910 3258490 MET081 La Capilla- Pozo 

Mazocahui-Pozo 585620 3267732 MET083 Baviacora- Pozo 1 

San Pedro de Ures-Pozo 561150 3255588 MET084 Bavíacora- Pozo 2 

U res-Pozo 559030 3255916 MET085 Baviacora- Pozo 3 

Ures Santiago-Pozo 557010 3256467 MET088 San Pablo-pozo 

Baviacora- Rio Sonora 580090 3289503 MET091 San Felipe -Rio 

La Capilla- Río Sonora 582420 3282568 MET099 La Aurora- pozo 2 

El molinote- Rio Sonora 583570 3280425 MET 110 Topahue- Pozo 

La Aurora· Río Sonora 584190 3272288 MET 112 San Rafael de Ures-pozo 

La Labor· Río Sonora 584300 3276557 MET 113 Guadalupe de Ures-pozo 

Guadalupe de Ures· río 
552710 3251690 

METBAVI 
Baviacora- Pozo 4 

Sonora POZ04 

RESULTADOS pH y <;_E: 

Muestra Sitio pH 
CE 

Muestra Sitio (µs/cm) 

MET 001 Bacanuchi-Pozo 7.47 697 MET008 Arizpe- poio 2 

MET002 El Molino-Rio 8 745 MET009 Arizpe- Río 

MET003 La Trampa-Rio 7.96 702 METOlO Arizpe- pozo 3 

MET006 Tahuichopa· Rio 7.8 704 MET011 Bamori-Pozo 

MET007 Tahuichopa- Pozo 7.34 757 MET 012 Bamori- Rio 

Ciudad Universitaria, Delegación Coyoacán, CP 0451 O México D. F., México 
Tel. (55) 56 22 42 83 Ext. 129 cmail: fmrc.!J~ologii1.J:!.n.ª-r!1.rnx fmrch(ii;,hotmaíl.com 

X y 

551220 3250148 

537680 3240308 
537700 3240241 
523421 3230543 
539600 3242392 

544790 3243892. 

584330 3272234 

584360 3276613 

583710 3280305 

582730 3282740 
580590 3287425 
580390 3287407 
580420 3288333 
577210 3293977 
574524 3308129 
584050 3272407 

536000 3237455 
551520 3249429 

552990 3251067 

581790 3287343 

pH 
CE 

(115/cm) 

7.46 741 
7.63 772 
8.24 717 
7.29 683 
8.17 701 



Muestra 

MET 013 

MET 014 

MET016 

MET017 

MET019 

MET020 

MET021 

MET022 

MET 024 

MET 025 

MET026 

MET027 

MET028 

MET 029 

MET 030 

MET 031 

MET032 

MET034 

MET036 

MET037 

MET039 

MET 040 

MET041 
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Sitio pH 
CE 

Muestra Sitio 
(µs/cm) 

Sinoquipe- Pozo 7.53 732 MET042 La Aurora· Río Sonora 

Sínoquipe- Río 8.22 654 MET043 La Labor· Río Sonora 

Banamichi- Pozo MET044 
Guadalupe de Ures- rio 

7.46 666 Sonora 

Las delicias- Pozo 7.5 668 MET045 San Rafael de Ures- R.S 

Huepac- pozo 7.21 998 MET046 San Jose de Gracia-pozo 

Huepac- Rio 8.02 818 MET047 San Jose de Gracia-Rio 

Ranchito huepac-pozo 7.31 1108 MET 051 El Molinito· Pozo 

Ranchito huepac-Rio 8.36 697 MET 053 El oregano- Río sonora 

Aconchi- Rio 7.87 756 MET 054 El Gavilan- Río Sonora 

la Estancia- Río Sonora 8.22 762 MET076 La Aurora- Pozo 1 

La Estancia- Río Sonora 8.13 855 MET078 La Labor- pozo 

San jose de Baviacora-pozo 7.12 1176 MET080 El Molinote- Pozo 

San Jose de Baviacora- R.S 8.26 839 MET 081 La Capilla- Pozo 

Mazocahui- Rio Sonora 8.16 978 MET 083 Baviacora- Pozo 1 

Puerta del Sol- Río Sonora 8.18 899 MET 084 Baviacora- Pozo 2 

La Puerta del Sol-Pozo 7.04 1361 MET 085 Baviacora- Pozo 3 

Mazocahui-Pozo 7.58 1642 MET088 San Pablo-pozo 

San Pedro de Ures-Pozo 7.5 505 MET091 San Felipe -Rio 

U res-Pozo 7.24 918 MET099 La Aurora- pozo 2 

Ures Santiago-Pozo 7.11 1151 MET 110 Topahue- Pozo 

Baviacora· Rio Sonora 7.64 884 MET 112 San Rafael de Ures-pozo 

La Capilla- Rio Sonora 7.85 970 MET 113 Guadalupe de Ures-pozo 

El molinote- Rio Sonora 
7.86 998 

MET BAVI 

POZ04 
Baviacora- Pozo 4 

Ciudad l: nivcrsitaría. Delegación Coyoacán, CP Q;151 O México D. F., Méx ÍCt) 

Tel. (55) 56 22 42 83 Exl. 129 cmail: fü!rch(fj;_¡¡_t:9,l,,igii~nai11,u,.~ fmrch@hotmail.cQ!n 

pH 
CE 

(µs/cm) 

8.15 1008 

8.12 1016 

7.92 1260 

7.84 1238 

7.42 1307 

7.99 1274 

7.49 932 

8.09 1341 

8.01 1355 

7.45 1054 

7.31 1093 

7.36 1311 

7.38 1233 

7.17 1158 

7.23 1190 

7.17 1148 

7.16 1117 

8.34 672 

7.18 1267 

7.32 1259 

8.17 567 

7.04 1503 

7.49 691 
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RESULTADOS DE CROMATOGRAFIA: 

Concentracion en ppm 
Muestra Sitio cationes Aniones 

Na+ K+ ca2+ Mg2+ F- CI- N03- S042-
METOOl Bacanuchi-Pozo 38.03 2.05 73.99 17.74 0.28 6.35 15.56 59.01 
MET002 El Molino-Río 25.19 2.14 115.25 15.13 0.16 4.98 9.94 202.23 
MET003 La Trampa-Rio 24.93 2.05 109.87 14.23 0.17 4.84 8.05 176.29 
MET006 Tahuichopa- Rio 30.32 3.02 96.70 17.38 0.22 6.52 4.08 205.89 
MET007 Tahuichopa- Pozo 35.78 3.36 90.30 19.56 0.30 7.54 5.19 180.92 
MET008 Arizpe- pozo 2 32.75 3.00 104.30 18.49 0.21 7.88 8.76 196.05 
MET009 Arizpe- Rio 36.46 3.02 105.71 18.84 0.24 7.82 9.25 216.48 
MET010 Arizpe- pozo 3 47.23 3.24 119.04 15.89 0.23 8.54 5.22 176.14 
MET011 Bamori-Pozo 35.06 2.48 99.05 15.04 0.27 7.46 1.75 183.55 
MET 012 Bamori- Rio 37.23 3.49 95.77 15.93 0.33 8.90 6.13 193.77 
MET 013 Sinoquípe- Pozo 41.13 3.43 96.57 15.88 0.36 8.96 4.91 199. 76 
MET 014 Sínoquípe- Rio 41.60 3.62 80.24 15.66 0.35 8.72 2.45 200.12 
MET016 Sanamichi- Pozo 44.76 3.37 85.37 12.01 0.45 7.97 5.13 147.82 
MET017 Las delicias- Pozo 37.78 3.18 88.92 13.18 0.35 7.85 8.57 154.41 
MET019 Huepac- pozo 77.29 3.30 113.71 19.29 0.41 15.15 14.27 290.00 
MET020 Huepac- Rio 43.83 3.59 111.21 17.11 0.29 10.26 23.79 193.78 

MET021 
Ranchito huepac-
pozo 70.41 3.08 149.66 22.50 0.35 22.32 26.16 328.88 

MET022 
Ranchíto huepac-
Río 37.72 3.16 87.46 14.53 0.32 8.72 22.19 150.78 

MET024 Aconchi- Rio 46.58 3.59 98.85 15.18 0.32 10.07 16.62 181.66 

MET025 
La Estancia- Rio 
Sonora 85.79 9.13 50.16 14.52 0.24 27.60 1.60 241.47 

MET026 
La Estancia- Río 
Sonora 59.69 3.82 99.25 16.67 0.35 12.16 13.17 224.37 

MET027 
San jose de 
Baviaco ra-pozo 78.70 3.73 131.17 28.71 0.34 26.36 27.36 367.79 

MET028 
San Jose de 
Baviacora- R.S 57.88 3.90 87.68 16.58 0.39 12.15 13.48 216.56 

MET029 
Mazocahui- Río 
Sonora 70.42 4.34 104.31 23.27 0.46 21.40 11.87 308.26 

MET030 
Puerta del Sol- Rio 
Sonora 71.70 4.66 96.56 23.28 0.43 22.67 9.27 313.78 

Ciudad Universitaria, Delegación Coyoacán, CP 04510 México D.F., México 
Tel. (55) 56 22 42 83 Ext. 129 email: f1T!.~~.@g~<;,.!Q~0unarn.mx fmrch:'alhotmail.corri 

HC03-

382.00 

273.21 

300.53 

273.21 

297.00 

262.28 

267.74 

344.24 

256.82 

256.82 

234.96 

207.64 

262.28 

329.00 

387.96 

316.92 

366.10 

245.89 

284.00 

169.39 

300.53 

420.74 

246.00 

142.07 

196.71 



Muestra 

MET 031 

MET032 

MET034 

MET036 

MET037 

MET 039 

MET040 

MET 041 

MET042 

MET043 

MET044 

MET045 

MET046 

MET047 

MET 051 

MET 053 

MET 054 

MET 076 

MET 078 

MET080 

MET081 

MET083 

MET084 

MET085 

MET088 

MET 091 

MET 099 

MET 110 

MET 112 

MET 113 

METBAVlpozo 4 
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Concentracion en ppm 

Sitio cationes 

Na+ K+ Ca2+ Mg2+ F- CI-

la Puerta del Sol-Pozo 170.47 2.93 113.92 19.86 1.24 136.46 
Mazocahui-Pozo 146.75 3.72 164.41 55.76 0.56 157.41 
San Pedro de Ures-Pozo 53.31 1.63 46.16 5.44 5.71 18.80 
U res-Pozo 54.01 4.54 119.96 18.21 0.43 22.36 
Ures Santiago-Pozo 86.52 3.69 143.59 22.49 0.42 38.90 
Baviacora- Rio Sonora 56.06 3.75 106.75 17.89 0.43 13.41 
La Capilla- Rio Sonora 61.87 3.80 105.09 20.96 0.43 16.40 
El molinote- Rio Sonora 64.07 3.88 118.84 21.88 0.42 17.22 
La Aurora- Rio Sonora 70.11 4.41 110.07 23.41 0.47 20.77 
la Labor- Río Sonora 66.44 4.03 100.00 22.58 0.42 18.42 
Guadalupe de Ures- rio 
Sonora 78.63 5.61 157.10 28.34 0.31 29.36 
San Rafael de Ures- R.S 74.27 5.65 175.63 29.25 0.33 31.25 
San Jose de Gracia-pozo 116.03 6.16 139.36 26.92 0.42 59.83 
San Jose de Gracia-Rio 128.97 5.98 112.11 30.16 0.41 56.53 
El Molinito- Pozo 115.97 5.55 71.10 16.39 0.69 38.06 
El oregano- Rio sonora 127.91 5.79 121.49 30.45 0.42 55.73 
El Gavilan- Rio Sonora 123.57 5.97 145.86 30.53 0.43 51.80 
La Aurora- Pozo 1 83.30 6.46 110.39 29.15 0.89 26.25 
La Labor- pozo 94.21 4.87 109.54 21.81 0.68 48.76 
El Molinote- Pozo 91.24 5.10 171.40 30.00 0.42 33.64 
La Capilla- Pozo 84.90 5.54 153.67 31.32 0.45 29.75 
Baviacora- Pozo 1 73.48 6.95 153.93 29.07 0.30 23.37 
Baviacora- Pozo 2 70.85 4.56 160.26 29.83 0.36 26.06 
Baviacora· Pozo 3 74.91 4.33 135.51 24.69 0.34 23.37 
San Pablo-pozo 74.36 5.83 146.21 23.71 0.32 28.20 
San Felipe -Rio 37.42 3.26 77.23 14.17 0.30 8.51 
La Aurora- pozo 2 91.95 4.63 155.72 30.64 0.58 39.58 
Topahue- Pozo 103.77 6.05 144.18 26.33 0.46 62.39 
San Rafael de Ures-pozo 118.41 2.20 12.86 1.18 7.79 70.34 
Guadalupe de U res-pozo 117.58 7.62 189.72 33.48 0.37 64.79 
Baviacora- Pozo 4 39.39 2.94 72.98 25.76 0.23 7.30 

Ciudad Universitaria, Delegación Coyoacán, CP 0451 O '.\-léxico D.F .. México 

Aniones 

N03- S042-

51.91 282.24 

11.24 617.67 

22.92 42.80 

34.31 258.65 

58.58 373.67 

15.19 232.42 

14.11 273.15 

13.91 286.48 

14.77 306.76 

13.24 297.36 

19.32 486.31 

15.61 480.45 

6.94 529.49 

5.88 555.06 

5.73 103.98 

6.66 554.14 

8.97 540.48 

5.36 324.34 

91.51 243.76 

21.95 437.90 

22.41 395.13 

11.51 359.18 

20.04 410.97 

24.29 349.32 

15.90 302.12 

18.81 147.06 

28.46 413.80 

11.56 481.53 

1.86 33.33 

37.61 574.22 

5.20 226.50 
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HC03-

284.14 

320.00 

153.00 

256.82 

234.96 

262.28 

262.28 

136.60 

273.21 

289.60 

273.21 

224.03 

267.74 

213.10 

409.81 

273.00 

316.92 

262.28 

284.14 

355.17 

360.64 

327.85 

311.46 

305.99 

344.24 

207.64 

344.24 

245.89 

153.00 

382.49 

224.00 
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RESULTADOS ICP: 

Al As Ba 

Muestra sitio mg/1 mg/1 mg/1 mg/1 mg/1 mg/1 

totales solubles totales solubles totales solubles 

MET001 BacanUchi <LOD <LOO 0.006 0.005 0.046 0.043 

MET002 El Molino 0.011 <LOO 0.004 0.005 0.092 0.085 

MET003 La Trampa 0.067 0.019 0.005 0.005 0.095 0.072 

MET006 Tahuichopa- Rio 0.011 0.006 <LOO <LOO 0.085 0.084 

MET007 Tahuichopa- Pozo 0.011 <LOD 0.006 0.006 0.066 0.066 

MET008 Arizpe- pozo 2 0.004 0.004 0.005 0.005 0.128 0.117 

MET009 Arizpe- Rio 0.014 <LOD 0.004 0.005 0.096 0.093 

MET010 Arizpe- pozo 3 0.014 <LOD 0.006 0.006 0.089 0.080 

MET011 Bamori <LOD <LOO 0.006 0.005 0.034 0.034 

MET012 Bamori- Rio 0.070 0.006 0.007 0.007 0.090 0.083 

MET013 Sinoquipe- Pozo 0.021 <LOO 0.009 0.007 0.125 0.100 

MET014 Sinoquipe- Rio 0.015 <LOD 0.007 0.007 0.075 0.071 

MET016 Banamichi- Pozo 0.007 <LOO 0.010 0.010 0.083 o.oso 
MET017 las delicias- Pozo 0.006 0.006 0.007 0.005 0.107 0.099 

MET019 • Huepac- pozo 0.045 <LOD 0.004 0.005 0.075 0.064 

MET020 Huepac- Rio 0.014 <LOD 0.005 0.005 0.109 0.098 

MET021 Ranchito huepac-pozo <LOD <LOO <LOD <LOD 0.070 0.064 

MET022 Ranchito huepac-Rio 0.022 <LOD 0.006 0.005 0.099 0.084 

MET024 Aconchi- Rio 0.066 0.005 0.006 0.005 0.095 0.079 

MET02S la Estancia- Rio Sonora 0.008 <LOD <LOO <LOO 0.037 0.030 

MET026 La Estancia- Rio Sonora 0.045 0.004 <LOO <LOO 0.097 0.083 

MET027 San jose de Baviacora <LOD <LOD <LOO <LOO 0.117 0.097 

MET028 
San Jose de Baviacora-

R.S 0.165 0.009 <LOO <LOD 0.098 0.086 

MET029 Mazocahui- Rio Sonora 0.098 <LOO <LOD <LOD 0.101 0.085 

MET030 
Puerta del Sol- Rio 
Sonora 0.391 <LOO <LOD <LOO 0.102 0.075 

MET031 la Puerta del Sol 0.007 0.004 <LOD <LOD 0.044 0.039 

MET032 Mazoé:ahui 0.005 <LOO <LOD <LOD 0.040 0.036 

Ciudad Universitaria, Delegación Coyoacán, CP 0451 O Méxiw D.F., México 
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Cd 
mg/1 mg/1 

totales solubles 

<LOD <LOD 

<LOD <LOO 

<LOO <LOO 

<LOD <LOD 

<LOO <LOO 

<LOD <LOD 

<LOO <LOO 

<LOO <LOD 

<LOO <LOO 

<LOD <LOD 

<LOO <LOO 

<LOO <LOO 

<LOO <LOO 

<LOD <LOD 

<LOO <LOO 

<LOD <LOO 

<LOD <LOO 

<LOO <LOO 

<LOO <LOO 

<LOD <LOD 

<LOD <LOO 

<LOD <LOD 

<LOO <LOO 

<LOD <LOO 

<LOO <LOD 

<LOO <LOD 

<LOO <LOD 



Muestra 

METOOl 
MET002 

MET003 
MET006 

MET007 
MET008 

MET009 
MET010 

MET011 
MET012 

MET013 
MET014 

MET016 
MET 017 

MET019 
MET020 

MET021 

MET022 

MET024 

MET025 

MET026 

MET027 

MET028 

MET 029 

MET030 

MET031 

MET032 
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Cr Cu 
sitio mg/1 mg/1 mg/1 mg/1 mg/1 

totales solubles totales solubles totales 
Bacanuchi 0.002 0.002 <LOD <LOD 0.007 
El Molino 0.002 0.002 <LOD <LOD 0.020 
La Trampa 0.001 0.001 <LOO <LOO 0.040 
Tahuichopa- Rio 0.001 0.001 <LOD <LOO 0.012 

Tahuichopa"'.' Pozo 0.001 0.001 <LOO <LOO 0.020 
Arizpe- pozo 2 0.001 0.001 0.020 0.012 0.027 
Arizpe- Rio 0.001 0.001 <LOO <LOO 0.013 
Arizpe- pozo 3 0.003 0.002. 0.009 0.010 0.042 
Bamori 0.001 0.001 <LOO <LOO 0.013 
Bamori- Río <LOO <LOD <LOD <LOO 0.033 
Sinoquipe- Pozo 0.001 0.001 <LOO <LOO 1.787 
Sinoquipe- Río <LOD <LOD <LOO <LOO 0.012 
Banamichi- Pozo 0.001 0.001 <LOO <LOO 0.021 
Las delicias- Pozo 0.001 0.001 <LOO <LOD 0.011 
Huepac- pozo 0.001 0.001 <LOO <LOO 0.062 
Huepac- Río 0.001 0.001 <LOD <LOD 0.015 
Ranchito huepac-
pozo 0.001 0.001 <LOO <LOD 0.010 
Ranchito huepac-Rio 0.001 0.001 <LOO <LOO 0.015 
Aconchi- Rio <LOD <LOO <LOD <LOO 0.039 
La Estancia- Rio 
Sonora <LOD <LOO <LOD <LOD 0.485 
La Estancia- Rio 
Sonora <LOO <LOO <LOD <LOO 0.027 
San jose de Baviacora 0.001 0.001 0.011 0.009 0.009 
San Josede 
Baviacora- R.S <LOD <LOD <LOO <LOO 0.085 
Mazocahui- Rio 
Sonora <LOD <LOD <LOO <LOO 0.052 
Puerta del Sol- Río 
Sonora <LOO <LOD <LOO <LOD 0.208 
La Puerta del Sol <LOD <LOO <LOD <LOD 0.015 
Mazocahui <LOO <LOO <LOO <LOO 0.060 

Fe 
mg/1 

solubles 
0.007 

0.007 

0.014 

0.013 

0.006 

0.011 

0.008 

0.018 

0.013 

0.010 

0.011 

0.009 

0.005 

0.011 

0.006 

0.007 

0.010 

0.006 

0.007 

0.017 

0.008 

0.006 

0.010 

0.006 

0.005 

0.011 

0.008 
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Mn 
mg/1 mg/1 

totales solubles 
<LOD <LOO 

0.011 0.007 

0.016 0.006 

0.005 0.005 

0.011 0.009 

0.001 0.000 

0.004 0.002 

0.001 0.001 

0.001 0.000 

0.010 0.003 

0.052 0.003 

0.002 0.001 

0.001 0.000 

<LOD <LOO 

0.003 <LOO 

0.003 0.002 

<LOO <LOO 

0.002 0.001 

0.016 0.008 

o.oso 0.033 

0.009 0.004 

<LOD <LOD 

0.020 0.004 

0.019 0.007 

0.067 0.001 

0.002 0.002 

0.046 0.041 



Muestra 

MET001 
MET002 

MET003 
MET006 

MET007 
MET008 

MET009 
METOlO 

MET011 

MET012 

MET013 
MET014 

MET016 
MET017 

L, 
MET019 
MET020 

MET021 

MET022 

MET024 

MET 025 

MET026 

MET027 

MET028 

MET 029 

MET030 

MET031 

MET032 

Laboratorio Nacional de Geoquimica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Ni Pb 
sitio mg/1 mg/1 mg/1 mg/1 mg/1 

totales solubles totales solubles totales 
Bacanuchi <LOO <LOD <LOD <LOO <LOD 
El Molino <LOD <LOD <LOD <LOO <LOO 
La Trampa <LOO <LOO <LOD <LOO <LOD 
Tahuichopa- Rio <LOD <LOD <LOD <LOD <LOO 

Tahuichopa- Pozo <LOO <LOO <LOO <LOO <LOO 
Arizpe- pozo 2 <LOO <LOO <LOO <LOD <LOD 
Arizpe- Rio <LOD <LOO <LOO <LOO <LOO 
Arizpe- pozo 3 0.001 <LOD <LOO <LOO <LOO 
Bamori 0.001 <LOO <LOO <LOO <LOO 
Bamori- Rio <LOD <LOO <LOD <LOO <LOO 
Sinoquipe- Pozo <LOO <LOO <LOO <LOO <LOO 
Sinoquipe- Rio <LOO <LOO <LOO <LOD <LOO 
Banamichi- Pozo <LOO <LOO <LOO <LOO <LOO 
las delicias- Pozo <LOD <LOD <LOD <LOO <LOD 
Huepac- pozo <LOO <LOO <LOO <LOO <LOO 
Huepac- Rio <LOD <LOD <LOD <LOO <LOD 
Ranchito huepac-
pozo <LOO <LOO <LOO <LOD <LOO 
Ranchito huepac-Rio <LOO <LOO <LOO <LOD <LOO 
Aconchi- Rio <LOO <LOD <LOO <LOO <LOO 
La Estancia- Rio 
Sonora <LOO <LOD <LOO <LOO <LOO 
La Estancia- Rio 
Sonora <LOO <LOD <LOD <LOO <LOO 
San jose de Baviacora <LOD <LOO <LOD <LOD <LOD 
SanJosede 
Baviacora- R.S <LOO <LOO <LOO <LOO <LOO 
Mazocahui- Rio 
Sonora <LOD <LOO <LOD <LOO <LOO 
Puerta del Sol- Rio 
Sonora <LOO <LOO <LOO <LOO <LOO 
La Puerta del Sol <LOD <LOD <LOD <LOO <LOO 
Mazocahui <LOD <LOO <LOD <LOO <LOO 

Sb 
mg/1 

solubles 

<LOD 

<LOO 

<LOO 

<LOD 

<LOO 

<LOO 

<LOO 

<LOO 

<LOO 

<LOO 

<LOO 

<LOD 

<LOO 

<LOD 

<LOD 

<LOO 

<LOD 

<LOD 

<LOO 

<LOO 

<LOD 

<LOD 

<LOO 

<LOO 

<LOO 

<LOO 

<LOO 

Ciudad Universitaria, Delegación Coyoacán, CP 045 IO México D.F .. México 
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Zn 
mg/1 mg/1 

totales solubles 

<LOO <LOO 

<LOD <LOD 

<LOO <LOO 

<LOD <LOD 

<LOO <LOO 

0.027 0.017 

0.004 <LOO 

0.008 0.004 

0.077 0.077 

<LOD <LOD 

0.063 0.026 

<LOD <LOD 

<LOO <LOO 

<LOD <LOD 

<LOO <LOO 

<LOO <LOD 

0.017 0.017 

<LOO <LOO 

<LOD <LOO 

0.015 0.004 

<LOO <LOO 

0.007 0.004 

<LOO <LOD 

<LOO <LOD 

<LOO <LOO 

0.106 0.092 

0.027 0.024 



Muestra 

MET034 
MET036 

MET037 

MET039 
MET040 

MET041 
MET042 

MET043 

MET044 

MET045 

MET046 

MET047 
MET051 

METOS3 
MET054 

MET076 
MET078 

MET080 

MET081 
MET083 

MET084 
METOSS 

MET088 
MET091 
MET099 

MET110 
MET 112 
MET113 

MET BAVI 
POZ04 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Al As 
sitio mg/1 mg/1 mg/1 mg/1 mg/1 

totales solubles totales solubles totales 
San Pedro de Ures 0.016 0.009 <LOD <LOO 0.130 
Ures 0.015 0.004 <LOD <LOD 0.091 
Ures Santiago <LOD <LOD <LOD <LOD 0.087 
Baviacora- Rio Sonora 0.067 <LOD <LOD <LOO 0.113 
La Capilla- Rio Sonora 0.143 0.005 <LOD <LOD 0.110 
El molinote- Rio Sonora 0.093 <LOD <LOD <LOD 0.135 
La Aurora- Río Sonora 0.597 <LOD <LOO <LOD 0.101 
La Labor- Rio Sonora 0.285 <LOO 0.006 0.007 0.119 
Guadalupe de Ures- rio 
Sonora 1.327 <LOO <LOO <LOD 0.147 
San Rafael de Ures- R.S 0.243 0.004 0.004 0.005 0.151 
San Jose de Gracia <LOD <LOD 0.005 0.004 0.098 
San Jose de Gracia 2.751 <LOO 0.006 0.004 0.106 
El Molinito- Pozo <LOD <LOD 0.012 0.013 0.055 
El oregano- Rio sonora 0.120 <LOO 0.005 0.004 0.077 
El Gavilan- Rio Sonora 0.429 <LOO 0.005 0.006 0.097 
La Aurora- Pozo 1 0.145 <LOD <LOD <LOD 0.042 
La Labor- pozo 0.354 <LOD 0.005 0.005 0.079 
El Molinote- Pozo <LOO <LOD 0.004 0.006 0.090 
La Capilla- Pozo 0.034 <LOD 0.004 0.005 0.048 
Baviacora- Pozo 1 0.019 <LOD 0.006 0.007 0.073 
Baviacora- Pozo 2 0.008 <LOO 0.005 0.005 0.101 
Baviacora- Pozo 3 <LOD <LOD 0.006 0.006 0.102 
San Pablo <LOO <LOD <LOD <LOD 0.095 
San Felipe -Rio 0.032 <LOD <LOO <LOD 0.088 
La Aurora- pozo 2 0.004 0.005 <LOO <LOD 0.068 
Topahue-Pozo <LOD <LOO <LOD <LOO 0.087 
San Rafael de Ures 0.009 0.009 0.017 0.017 0.011 
G&.1adalupe de Ures <LOO <LOO 0.004 0.004 0.059 

Baviacora~ Pozo 4 0.010 0.005 <LOD <LOD 0.004 

Ba 
mg/1 

solubles 
0.108 

0.093 

0.085 

0.113 

0.109 

0.108 

0.098 

0.097 

0.139 

0.156 

0.100 

0.071 

0.058 

0.082 

0.092 

0.040 

0.077 

0.094 

0.056 

0.074 

0.105 

0.099 

0.094 

0.088 

0.072 

0.086 

0.011 

0.059 

0.004 
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Cd 
mg/1 mg/1 

totales solubles 
<LOD <LOD 

<LOD <LOD 

<LOD <LOO 

<LOO <LOD 

<LOD <LOD 

<LOD <LOO 

<LOO <LOO 

<LOO <LOD 

<LOO <LOD 

<LOO <LOD 

<LOD <LOO 

<LOD <LOD 

<LOO <LOD 

<LOD <LOO 

<LOO <LOO 

<LOD <LOO 

<LOD <LOD 

<LOD <LOO 

<LOD <LOO 

<LOD <LOD 

<LOO <LOD 

<LOD <LOO 

<LOD <LOO 

<LOO <LOD 

<LOD <LOD 

<LOO <LOD 

<LOD <LOD 

<LOO <LOO 

<LOO <LOO 



Muestra 

MET034 

MET036 
MET037 
MET039 

MET040 

MET041 

MET042 

MET043 

MET044 

MET045 

MET046 
MET047 
MET051 

MET053 
METOS4 
MET076 

MET078 
MET080 

MET081 

MET083 
MET084 
MET085 
MET088 

MET091 
MET099 

MET110 
MET 112 

MET113 
MET BAVI 

POZ04 

Laboratorio Nacional de Geoquímica y Minerologia 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Cr Cu 
sitio mg/1 mg/1 mg/1 mg/1 mg/1 

totales solubles totales solubles totales 
San Pedro de U res 0.011 0.010 <LOD <LOD 0.012 
Ures <LOO <LOO 0.092 0.011 0.055 
Ures Santiago <LOD <LOD <LOO <LOD 0.010 
Baviacora- Rio Sonora <LOO <LOO <LOO <LOO 0.038 
la Capilla· Rio Sonora <LOD <LOO <LOD <LOO 0.082 
El molinote- Rio 

Sonora <LOO <LOO <LOD <LOO 0.049 
La Aurora- Rio Sonora 0.008 <LOD <LOO <LOD 0.321 
La Labor- Rio Sonora 0.016 0.001 <LOD <LOD 0.279 
Guadalupe de Ures-

rio Sonora 0.013 0.001 <LOD <LOD 0.911 
San Rafael de Ures-
R.S 0.012 0.001 <LOO <LOO 0.243 
San Jose de Gracia <LOD <LOO <LOD <LOD 0.066 
San Jose de Gracia 0.002 <LOO 0.010 <LOO 1.491 
El Molinito- Pozo <LOD <LOD <LOD <LOD 0.007 
El oregano- Rio sonora <LOD <LOD <LOD <LOO 0.070 
El Gavilan- Río Sonora <LOD <LOO <LOO <LOD 0.275 
La Aurora- Pozo 1 0.013 0.001 <LOD <LOO 0.198 
La Labor- pozo 0.026 0.001 <LOD <LOO 0.443 
El Molinote~ Pozo 0.001 0.001 <LOD <LOD 0.007 
La Capilla- Pozo 0.003 0.001 <LOD <LOO 0.026 
Baviacora- Pozo 1 0.001 0.001 <LOD 0.011 0.030 
Baviacora- Pozo 2 0.001 0.001 <LOD <LOD 0.015 
Baviacora- Pozo 3 0.001 0.001 <LOD <LOO 0.010 
San Pablo <LOD <LOO <LOO <LOO 0.008 
San Felipe -Rio 0.001 0.001 <LOD <LOD 0.024 
la Aurora- pozo 2 <LOD <LOO 0.011 <LOD 0.811 
Topahue- Pozo <LOO <LOD <LOD <LOD 0.017 
San Rafael de Ures 0.015 0.016 0.016 <LOD 0.013 
Guadalupe de Ures <LOO <LOD <LOD <LOD 0.007 

Baviacora- Pozo 4 0.001 0.001 <LOD <LOD 0.020 

Fe 

mg/1 
solubles 

0.012. 

0.026 

0.005 

0.005 

0.009 

0.007 

0.005 

0.008 

0.009 

0.013 

0.073 

0.005 

0.006 

0.006 

0.010 

0.009 

0.009 

0.007 

0.009 

0.009 

0.010 

0.009 

0.008 

0.007 

0.014 

0.017 

0.015 

0.008 

0.020 
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Mn 
mg/1 mg/1 

totales solubles 

<LOD <LOO 

0.002 0.001 

<LOD <LOO 

0.017 0.010 

0.053 0.025 

0.046 0.019 

0.031 0.010 

0.037 0.008 

0.299 0.266 

0.316 0.349 

0.001 0.001 

0.150 0.001 

<LOD <LOO 

0.021 0.004 

0.103 0.001 

0.014 0.010 

0.322 0.314 

<LOD <LOO 

0.000 <LOO 

0.007 0.006 

0.002 0.002 

0.000 <LOO 

<LOO <LOO 

0.006 0.001 

0.002 0.000 

0.001 0.001 

0.001 0.000 

<LOD <LOD 

0.001. 0.001 



Muestra 

MET034 

MET036 

MET037 
MET039 

MET040 

MET041 

MET042 

MET043 

MET044 

MET045 

MET046 

MET047 

MET051 

- METOS3 

METOS4 

MET076 

MET078 

MET080 

MET081 

MET083 

MET084 

MET085 

MET088 

MET091 

MET099 
MET 110 

MET 112 

MET113 

MET BAVI POZO 
4 
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Ni Pb 
sitio mg/1 mg/1 mg/1 mg/1 mg/1 

totales solubles totales solubles totales 
San Pedro de Ures <LOD <LOO <LOO <LOO <LOO 
Ures <LOD <LOO <LOD <LOD <LOO 
Ures Santiago <LOD <LOD <LOD <LOD <LOO 
Baviacora- Rio Sonora <LOO <LOO <LOD <LOO <LOO 
La Capilla- Rio Sonora <LOD <LOO <LOD <LOD <LOO 
El molinote- Rio 
Sonora <LOD <LOO <LOO <LOO <LOD 
La Aurora- Rio Sonora <LOO <LOO <LOO <LOO <LOD 
La Labor- Rio Sonora 0.006 0.005 <LOO <LOO <LOO 
Guadalupe de Ures-
rio Sonora 0.004 <LOD <LOD <LOD <LOO 
San Rafael de Ures- R.S 0.004 0.001 <LOO <LOO <LOO 
San Jose de Gracia <LOO <LOO <LOD <LOO <LOD 
San Jose de Gracia 0.002 <LOO <LOO <LOO <LOO 
El Molinito- Pozo <LOO <LOD <LOO <LOO <LOD 
El oregano- Rio sonora <LOD <LOD <LOD <LOO <LOD 
El Gavilan- Rio Sonora <LOD <LOO <LOO <LOD <LOD 
La Aurora- Pozo 1 0.006 0.005 <LOO <LOO <LOO 
La labor- pozo 0.010 0.005 <LOO <LOO <LOO 
El Molinote- Pozo 0.002 0.002 <LOO <LOO <LOO 
la Capilla- Pozo 0.003 0.003 <LOD <LOD <LOD 
Baviacora- Pozo 1 0.003 0.004 <LOO <LOO <LOO 
Baviacora- Pozo 2 0.003 0.004 <LOO <LOO <LOO 
Baviacora· Pozo 3 0.003 0.004 <LOO <LOO <LOO 
San Pablo 0.003 0.004 <LOO <LOD <LOD 
San Felipe -Rio <LOO <LOO <LOO <LOO <LOO 
La Aurora- pozo Z 0.003 0.004 <LOO <LOD <LOO 
Topahue-Pozo <LOO <LOD <LOD <LOO <LOO 
San Rafael de Ures <LOD <LOO <LOO <LOO <LOD 
Guadalupe de Ures <LOD <LOO <LOO <LOO <LOO 

Baviacora- Pozo 4 0.003 0.003 <LOD <LOD <LOO 

Ciudad Universitaria, Delegación Coyoacán, CI' 0451 O México D.F .. México 

Sb 

mg/1 
solubles 

<LOD 

<LOO 

<LOD 

<LOO 

<LOO 

<LOO 

<LOD 

<LOO 

<LOD 

<LOO 

<LOO 

<LOO 

<LOD 

<LOO 

<LOD 

<LOO 

<LOO 

<LOO 

<LOO 

<LOO 

<LOD 

<LOO 

<LOD 

<LOO 

<LOD 

<LOO 

<LOD 

<LOO 

<LOD 
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Zn 
mg/1 mg/1 

totales solubles 

0.012 0.010 

0.043 0.043 

0.009 0.009 

0.006 <LOO 

0.004 <LOO 

<LOO <LOO 

0.003 <LOO 

<LOO <LOO 

0.006 <LOO 

<LOO <LOO 

0.060 0.060 

0.009 0.009 

0.009 0.006 

<LOO <LOD 

<LOO <LOD 

0.010 0.012 

0.022 0.006 

0.014 0.014 

0.003 0.003 

0.030 0.007 

0.005 0.005 

0.011 0.013 

0.025 0.025 

<LOO <LOO 

0.435 0.045 

<LOO <LOO 

0.024 0.004 

0.011 0.014 

<LOD <LOO 



CONTROL DE CALIDAD 
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En el caso de los análisis determinados por ICP-OES la concentración de cada elemento fue determinada 
por triplicado, el valor reportado es el promedio de las tres determinaciones reportando una desviación 
estándar relativa (RSD) menor al 10%. 

Para determinar la exactitud se utilizaron estándares de control analítico de concentraciones conocidas (5 y 
50 ppm) los cuales fueron analizados como muestra para determinar su concentración por medio de curvas 
de calibración preparadas. indicando un buen desempeño del método de análisis. 

% exactitud Al As Ba Cd Cr Cu Fe Mn Ni Pb Sb 

50ppm 
5ppm 

103.92 100.18 104.66 97.99 100.09 103.57 101.56 100.29 98.71 101.64 101.04 

105.72 109.72 109.11 111.79 105.09 103.23 105.52 107.18 104.28 106.00 109.03 

Para cormatografia se utilizaron estándares de concentraciones conocidas y se analizaron como muestras 
obteniendo las siguientes exactitudes. 

%exactitud cationes Na+ 
15ppm 100.3 

% exactitud F-
aniones 
10 ppm 99.08 

1 ppm 100.56 

Sin mas por al momento quedo a sus ordenes. 

Analista: 

K+ 

100.4 

Cl-

100.57 
91.06 

M en 

responsable técnico: M e 

Ca2+ Mg2+ 

100.8 100.7 

N03- S042-

100.88 100.49 

83.03 97.94 

Ciudad Universitaria, Dclcga1,;íó11 Coyoacán, CP 04510 México D.F., México 
Tel. (55) 56 22 42 83 Exl. 129 email: ~'}ge.()Iogi.1cumm1.mx fmrch0),hotmail.com 

Zn 

98.08 
108.36 



Datos del solicitante: 
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INFORME DE RESULTADOS 

CERCAN/A DE LA PRESA 

Dr. Francisco Martín Romero correo electrónico: fmrch@geologia.unam.mx, fmrch@hotmail.com 

Dirección: Instituto de Gelogia, UNAM. Teléfono: 56224386 ext 129 

Información de las muestras 

Fecha de recepción de muestras: 7 de julio del 2015 

lnform~ción de los análisis 

En las 15 muestras se determinaron elementos traza solubles y totales por Espectrometría de Emisión Óptica con 
Plasma Inductivamente Acoplado (ICP-OES) equipo Pekín Elmer serie 8300. Modo de inyección : NEBULISADOR 
UL TRASONICO 

LO mg/L 
Al As Ba Cd Cr Cu Fe Mn Ni Pb Sb Zn 

0.08 0.07 0.01 0.02 0.003 0.122 0.01 0.007 0.01 0.03 0.1 0.007 

El pH se determino con un potenciómetro Hanna lnstruments, Hl-98185 y se siguió el método estandarizado 9040 C de 

la US-EPA . 

Conductividad eléctrica (CE) se determino con un conductimetro OAKTON Con 700. y se siguio el metodo APHA 1992. 
Standard methods for the exarnination of water and wastewater 

Se determine cromatografia lonica (CI) para elementos mayores en un cromatografo 883 Basic IC Plus marca Metrohm. 

LO F- CI- N03- S042- Na+ K+ Ca2+ Mgz+ 

ppm 0.06 0.07 0.1 0.1 0.4 0.3 0.4 0.2 

Lista de muestras: 

ID Campo 
coordenadas 

ID Campo 
coordenadas 

X y X y 

Alfalfar Zanjón 511953 3245446 Rancho Vinorama 516285 3252408 
Arroyo Zamorato 544927 3220231 Río San Miguel 519885 3253046 
El Torreón 518352 3249082 Rfo Zanjón 511243 3239747 
La Colmena 516621 3227526 Río Zanjón y San Miguel 511018 3221500 
Las Pilas 523988 3229527 San Bartolo 520210 3224365 
Mesa del Seri 515872 3213895 Santa Resalía 551496 3221517 
Pozo San Martín Topahue 535256 3237124 Zamorato 544841 3220193 
Pueblo Nuevo (Piezómetro) 519 247 3248662 

Ciudad Universitaria, Delegación Coyoacán, C P 04510 México D,F.. México 
Tel. (55) 56 22 42 83 E.xt. 129 cmail: !}_!:!rch.(t2l.g~.Qgia.,y_t:tarn. m..,x fmrch(ci>_~otmail.com 
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Resul~ªdos de pH ,CE y CI: 

ID Campo pH CE ID Campo 

Alfalfar Zanjón 7.63 700 Rancho Vinorama 

Arroyo Zamorato 7.6 247 Río San Miguel 

El Torreón 7.24 699 Río Zanjón 

La Colmena 7.05 2090 
Río Zanjón y San 

Miguel 

Las Pilas 7.19 626 San Bartola 

Mesa del Seri 7.94 495 Santa Rosalía 

Pozo San Martín Topahue 7.17 999 Za morato 

Pueblo Nuevo (Piezómetro) 7.53 638 

ID Campo Na K Ca2+ Mg2+ F- cr 

LD 0.4 0.3 0.4 0.2 0.06 0.07 

pH 

7.61 

7.75 
7.91 

7.7 

7.06 

7.01 
7.2 

N03. 

0.1 

Unidades mg/1 mg/1 

Alfalfar Zanjón 82.94 2.69 53.83 9.19 0.45 75.49 16.76 

Arroyo Zamorato 11.15 5.38 34.48 3.02 0.20 2.17 2.40 

El Torreón 45.37 3.70 81.42 12.03 0.37 27.17 38.77 

La Colmena 3.39 0.15 5.04 0.86 0.01 4.40 0.99 

Las Pilas 69.75 3.89 50.86 11.51 0.60 19.91 2.80 

Mesa del Seri 79.83 3.32 8.52 5.03 1.00 29.18 13.12 

Pozo San Martín 
90.07 

Topahue 
5.05 105.39 20.04 0.53 44.08 0.00 

Pueblo Nuevo 
61.72 3.43 59.21 

(Piezómetro) 
6.43 0.46 35.83 4.02 

Rancho Vinorama 86.60 2.47 19.49 1.41 1.53 66.41 3.92 

Río San Miguel 23.83 6.15 48.63 8.29 0.22 16.69 20.31 

Río Zanjón 1.76 1.57 7.11 1.17 0.14 6.88 11.50 

Río Zanjón y San 
12.29 5.74 30.68 

Miguel 
5.80 0.15 11.26 14.89 

San Bartola 62.99 3.27 75.47 13.67 0.46 36.77 9.67 

Santa Rosalía 36.17 1.46 51.49 11.82 0.46 18.91 20.05 

Zamorato 14.10 3.51 44.16 3.57 0.23 7.22 0.00 

<LO= bajo el límite de detección 

Ciudad Vniversitaria, Delegación Coyrn1cán, CI' 04510 :v1éxico D.F .. México 

CE 

529 
437 

131.3 

222 

836 

742 

470 

sol· 

0.04 

56.01 
4.47 
88.56 
10.48 

64.69 

40.82 

392.03 

133.67 

25.75 

55.02 
7.10 

19.05 

115.00 

45.00 

5.67 

Tel. (55) 56 22 42 &3 Ext. 129 email frnrch(í.i¡g~c1logia.u11;1.l'.!:1.:..".!.~ fmrch(i:i)hotll}_aíl.con1 

HC03-

0.1 

350 
152 
327 

19 
274 

269 

263 

153 

508 
316 
203 
215 

197 
191 

180 



10 Campo 

LD 
Alfalfar Zanjón totales 

Alfalfar Zanjón solubles 

Arroyo Zamorato totales 

Arroyo Zamorato 

solubles 

El Torreón totales 

El Torreón solubles 

La Colmena totales 

La Colmena solubles 

Las Pilas totales 

Las Pilas solubles 

Mesa del Seri totales 

Mesa del Seri solubles 

Pozo San Martín 

Topahue totales 

Pozo San Martín 

Topahue solubles 

Pueblo Nuevo 

(Piezómetro) totales 

Pueblo Nuevo 
(Piezómetro) solubles 

Rancho Vinorama 

totales 

Rancho Vinorama 

solubles 

Río San Miguel totales 

Río San Miguel solubles 

Río Zanjón totales 

Río Zanjón solubles 

Río Zanjón y San Miguel 

totales 

Río Zanjón y San Miguel 

solubles 

Laboratorio Nacional de Geoquímica y Mineralogía 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

A¡ As Ba 

mg/1 RSD (%) mg/1 
RSD 

mg/1 
(%) 

0.0044 0.0055 0.0023 

0.0113 0.81 0.0114 13.00 0.1347 

<LD 31.53 0.0115 3.85 0.1405 

0.0344 0.13 0.0089 4.60 0.1207 

0.0185 0.74 0.0089 16.15 0.1207 

<LD 13.82 0.0095 15.86 0.0991 

<LO 2.47 0.0094 5.89 0.1009 

0.1209 2.48 <LD 36.02 0.0529 

0.0203 4.10 <LD 5.34 0.0529 

<LD 9.76 0.0100 6.73 0.0677 

<LO 2.58 0.0101 11.78 0.0636 

0.0076 4.67 0.0143 6.19 0.0165 

0.0068 5.39 0.0152 7.19 0.0156 

0.0103 2.51 <LD 67.43 0.0777 

0.0103 1.29 <LO 31.26 0.0724 

0.0373 1.25 <LD 32.28 0.0895 

<LD 18.55 <LO 6.70 0.0856 

0.0752 0.49 0.0117 6.58 0.0585 

0.0752 2.49 0.0116 5.88 0.0612 

18.9432 2.05 0.0157 7.10 0.2734 

0.0085 3.18 <LD 34.41 0.0817 

173.8685 0.39 0.0520 1.40 2.3308 

0.0143 0.74 0.0039 47.96 0.0870 

259.7627 1.11 0.0720 0.62 3.3460 

1.3131 0.71 0.0054 19.18 0.1100 

RSD 
(%) 

1.22 
0.25 

2.29 

0.04 

0.91 
0.45 
0.77 

0.35 
0.57 

0.56 
1.91 

1.94 

0.96 

1.39 

0.60 

0.52 

0.18 

0.37 

0.91 

0.23 
1.18 

2.20 

1.32 

0.36 

Ciudad Universitaria, Delegación Coyoacán, CP 0451 O MéxicQ D.F., :Vféxico 

Cd 

mg/1 

0.0001 
<LD 

<LO 

<LD 

<LO 

<LD 

<LO 

<LD 

<LO 

<LO 

<LD 

<LO 

<LO 

<LD 

<LD 

<LD 

<LD 

<LO 

<LD 

<LD 

<LD 

0.0433 

<LO 

0.0618 

<LD 

Tel. (55) 56 22 42 83 Ext. 129 email: timchrii:.gcolt>g_ia.unanunx fmrch(a1hotmail.com 

RSD{%) 

5.14 

12.85 

26.53 

15.82 

6.74 
5.05 

10.03 
15.21 
5.59 

8.03 
6.67 

12.88 

3.25 

19.38 

6.57 

8.90 

4.13 

5.23 

1.30 

14.99 
1.50 

4.48 

0.86 

10.54 



ID Campo 

LO 

San Bartola totales 

San Bartolo solubles 

Santa Rosalía totales 

Santa Rosalía solubles 

Zamorato totales 

Zamorato solubles 

ID Campo 

LO 
Alfalfar Zanjón totales 

Alfalfar Zanjón solubles 

Arroyo Za morato totales 

Arroyo Zamorato solubles 

El Torreón totales 

El Torreón solubles 

La Colmena totales 

la Colmena solubles 

Las Pilas totales 

Las Pilas solubles 

Mesa del Seri totales 

Mesa del Seri solubles 

Laboratorio Nacional de Geoquímica y Mineralogía 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Al As Ba 

mg/1 RSD(%) mg/1 
RSD 

mg/1 
(%) 

0.0044 0.0055 0.0023 

0.0112 5.53 0.0082 17.33 0.1139 

0.0047 1.27 0.0085 4.49 0.1101 

<LD 16.53 0.0116 4.74 0.2054 

<LO 215.68 0.0098 7.49 0.2088 

0.0150 1.45 0.0087 18.55 0.1364 

0.0076 3.23 0.0076 29.05 0.1391 

Cr Cu 

mg/1 RS0(%) mg/1 RSO (%) mg/1 

Cd 

RSD 
mg/1 RSD (%) 

(%) 

0.0007 
0.92 <LD 5.56 

0.96 <LO 10.88 

0.63 <LO 8.68 

1.47 <LD 5.53 

0.62 <LD 4.07 

1.81 <LO 10.37 

Fe Mn 

RSO {%) mg/1 RSO (%) 

0.0007 0.0060 0.00165 0.00154 

<LD 3.30 <LD 2.12 0.0108 1.25 <LD 2.33 

<LO 0.70 <LO 1.78 0.0108 2.02 <LO 0.53 

<LO 15.04 <LD 1.22 0.0196 0.28 <LD 0.63 

<LO 9.56 <LD 0.86 0.0145 0.81 <LO 0.59 

<LD 8.42 <LO 1.65 <LD 2.77 <LD 1.97 

<LO 14.47 <LD 2.38 <LD 0.25 <LD 1.10 

<LD 4.19 <LD 1.08 0.2079 1.02 0.0039 1.41 

<LD 12.57 <LO 2.89 0.0065 1.94 0.0040 0.70 

<LD 7.48 <LD 1.74 0.0063 0.38 <LD 1.79 

<LO 11.41 <LD 1.99 0.0042 1.32 <LD 0.67 

0.0083 1.76 <LD 4.03 <LD 1.29 <LO 1.20 

0.0079 0.38 <LO 6.80 <LD 0.45 <LO 1.02 

Pozo San Martín Topahue totales <LD 3.09 <LD 6.94 0.1130 2.04 0.0162 1.83 

Pozo San Martín Topahue 
<LD 

solubles 
5.52 <LD 0.84 0.0148 0.78 0.0104 o.so 

Pueblo Nuevo (Piezómetro) 
<LD 

totales 
3.65 0.0118 0.56 0.1914 0.35 0.0161 0.24 

Pueblo Nuevo (Piezómetro) 
<LD 

solubles 
1.38 <LO 1.04 0.0120 1.77 0.0041 2.06 

Rancho Vinorama totales <LD 0.38 0.0518 0.33 0.2432 0.27 0.0079 0.13 

Rancho Vinorama solubles <LO 1.78 0.0132 2.91 0.2432 2.09 0.0027 1.66 

Ciudad Universitaria, Delegación Coyoacán, CP 0451 O México D.F., México 
Tel. (55) 56 22 42 83 Ext. 129 cmail: frr.,r<.N~~ologia.unam.m~ f.¡nrch(a'),hotmail.com 



-
ID Campo 

LO 

Río San Miguel totales 

Río San Miguel solubles 

Río Zanjón totales 

Río Zanjón solubles 

Río Zanjón y San Miguel 

totales 

Río Zanjón y San Miguel 

solubles 

San Bartolo totales 

San Bartolo solubles 

Santa Rosalía totales 

Santa Rosalía solubles 

Zamorato totales 

Zamorato solubles 

Laboratorio Nacional de Geoquímica y Mineralogía 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Cr Cu Fe 

mg/1 RSD (%) mg/1 RSD (%) mg/1 

0.0007 0.0060 0.00165 

0.0063 1.27 0.0280 2.83 17.3656 

<LD 6.53 0.0269 2.92 <LD 

0.0876 0.80 0.2721 1.44 59.9627 

<LO 4.00 0.0324 0.92 0.0228 

0.1289 1.20 0.4348 0.37 316.845 

<LO 3.41 0.0333 0.08 0.9540 

<LD 6.94 <LD 1.56 0.0117 

<LD 0.60 <LD 1.33 0.0117 

<LD 7.13 0.0131 2.56 <LD 

<LO 1.76 <LD 1.46 <LD 

<LD 5.65 <LD 2.23 0.0582 

<LO 11.46 <LD 2.31 0.0104 

RSD (%) 

2.63 
1.52 

0.51 
2.32 

1.34 

0.66 

2.29 
0.62 
3.60 

2.94 
1.58 

1.03 

<LD= bajo el límite de detección 

Ni Pb Sb 

ID Campo 
mg/1 RSD (%) mg/1 RSD (%) mg/1 RSO (%) 

LO 0.00076 0.00177 0.00056 

Alfalfar Zanjón totales <LD 15.52 <LD 12.97 <LD 203.05 

Alfalfar Zanjón solubles <LO 2.82 <LO 28.82 <LD 63.58 

Arroyo Zamorato totales <LD 3.96 <LD 10.97 <LD 15.81 

Arroyo Za morato 
<LO 5.71 

solubles 
<LD 17.67 <LD 163.96 

El Torreón totales <LD 8.86 <LD 29.98 <LD 1165.95 

El Torreón solubles <LD 4.05 <LO 30.17 <LD 1267.45 

La Colmena totales <LD 5.51 <LD 23.93 <LD 110.73 

La Colmena solubles <LO 3.25 <LO 59.31 <LD 472.51 

Las Pilas totales <LD 7.13 <LD 3.96 <LD 321.57 

Las Pilas solubles <LD 6.37 <LO 17.21 <LD 85.17 

Ciudad Universitaria, Delegación Coyoacán, CP 04510 México D.F., México 
Tel. (55) 56 22 42 83 Ext. 129 cmail: fmrcMi;gt'.(,\Jozja.unam.inx linrch(U¡hot.n~?il.~om 

Mn 
mg/1 RSD (%) 

0.00154 
0.5940 1.30 

<LO 0.66 

5.2806 O.SS 

<LO 0.70 

15.3642 0.68 

0.0273 1.17 

<LD 1.16 

<LO 0.59 

<LO 5.54 

<LD 1.55 

0.0383 1.70 

0.0383 1.29 

Zn 

mg/1 RSD (%) 

0.00568 
0.0040 1.78 

0.0040 0.92 
<LO 0.73 

<LD 1.13 

<LD 1.84 
<LO 1.07 

0.1468 1.19 

0.1428 1.87 
<LD 1.80 

<LD 1.09 



ID Campo 

LO 
Mesa del Seri totales 

Mesa del Seri 

solubles 

Pozo San Martín 

Topahue totales 

Pozo San Martín 

Topahue solubles 

Pueblo Nuevo 

(Piezómetro) totales 

Pueblo Nuevo 

(Piezómetro) 

solubles 

Rancho Vinorama 

totales 

Rancho Vinorama 

solubles 

Río San Miguel 

totales 

Río San Miguel 

solubles 

Río Zanjón totales 

Río Zanjón solubles 

Río Zanjón y San 

Miguel totales 

Río Zanjón y San 

Miguel solubles 

San Bartolo totales 

San Bartola solubles 

Santa Rosalía totales 

Santa Rosalía 

solubles 

Zamorato totales 

Zamorato solubles 

Laboratorio Nacional de Geoquímica y Mineralogía 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Ni Pb Sb 

mg/1 
RSO 

mg/1 
RSD 

mg/1 
RSO 

{%) (%) (%) 

0.00076 0.00177 0.00056 
<LD 5.29 <LD 21.71 <LD 343.62 

<LD 2.32 <LD 37.29 <LD 69.54 

<LD 13.77 <LD 10.75 <LD 47.78 

<LD 11.04 <LD 55.60 <LO 44.09 

<LD 1.99 <LO 13.45 <LD 16.15 

<LD 8.06 <LD 4.19 <LD 137.67 

<LD 2.84 <LD 145.52 <LD 357.60 

<LD 3.34 <LO 18.80 <LD 128.21 

0.0068 1.37 0.0211 1.92 <LD 23.20 

<LO 3.67 <LD 58.69 <LD 186.17 

0.0855 0.74 0.1929 0.67 <LD 149.41 

<LD 3.32 <LO 293.44 <LO 138.38 

0.1157 1.03 0.2663 0.23 <LD 21.75 

<LO 2.55 <LD 15.60 <LD 97.08 

<LD 4.10 <LD 15.90 <LD 92.10 
<LO 1.67 <LD 21.57 <LD 61.58 
<LD 4.85 <LD 51.34 <LD 155.50 

<LD 6.80 <LO 24.51 <LD 330.79 

<LO 6.00 <LD 62.00 <LD 210.97 
<LD 3.82 <LD 52.36 <LD 115.26 

Ciudad Universitaria. Delegación Coyoacán. CI' 04510 México D.F., México 

Zn 

mg/1 

0.00568 
<LD 

<LD 

<LD 

<LD 

0.0179 

<LD 

0.0570 

0.0214 

0.1095 

0.0252 

0.6913 

0.0068 

0.9167 

0.0154 

0.0335 

0.0348 
0.0283 

0.0094 

0.0347 
0.0323 

Tel. (55) 56 22 42 83 Ext. 129 cmail: frnrch@g,e9!<~_gjª'·\l_n.i!.~n,1.11x, fmrch0')hotmail.com 

RSD 
(%) 

1.88 

1.57 

1.49 

0.48 

1.98 

0.32 

0.79 

2.23 

1.65 

2.96 

0.65 

0.17 

1.08 

1.17 

1.68 
0.87 
2.50 

0.62 

1.62 
1.63 



Laboratorio Nacional de Geoquímica y Mineralogía 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

CONTROL DE CALIDAD 

En el caso de los análisis determinados por ICP-OES la concentración de cada elemento fue 
determinada por triplicado, el valor reportado es el promedio de las tres determinaciones 
reportando también la desviación estándar relativa (RSD) de las mediciones. 

Para determinar la exactitud en cromatografía e ICP-OES se utilizaron estándares de control 
analítico de concentraciones conocidas (5 ppm para cromatografía y de 5 ppb y 10 pm para ICP
OES) los cuales fueron analizados como muestra para determinar su concentración por medio de 
curvas de calibración preparadas, las concentraciones se encontraron entre el 81 y el 120% lo cual 
indica un buen desempeño del método de análisis. 

% exactitud Al As Ba Cd Cr Cu Fe Mn Ni Pb Sb 

SOppm 104.53 99.20 103.23 98.16 100.53 103.22 101.55 101.08 99.88 99.89 98.52 

Sppm 98.59 96.91 106.21 109.68 106.30 98.50 107.83 105.81 105.39 103.84 99.70 

CROMATOGRAFIA: 

Na• K• Ca2• Mg2• 

% exactitud 99.7 100.00 99.97 99.85 

F. cr N03· S042-

% exactitud 99.91 99.85 99.88 99.55 

Sin más por al momento quedando a sus órdenes. 

Analizó: Supervisó: 

~ 
ega García 

~ 
M en C Luis Gerardo Martinez 

Ciudad Universitaria, Delegación Coyoacán, CP 0451 O México D.F., México 
Tel. (55) 56 22 42 83 Ext. 129 cmail: f~rcM,~gcolügia_.unam.mx fmrch@hotmail.com 

Zn 

97.39 

108.07 
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APENDICE DE 
LABORA TORIO 4 

Resultados de las concentraciones 
totales de metales por 

Espectrometría de Emisión Óptica 
con Plasma Inductivamente Acoplado 

(ICP-OES) en las muestras de 
material impacto y colectado, durante 

la remediación y depositado en los 
caminos de acceso de la presa de 

jales de la empresa 



Laboratorio Nacional de Geoquimica y Mineralogía 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

INFORME DE RESULTADOS 

SEDIMENTOS DE RIO SONORA EN PRESA DE JALES (BALANCE) 

CANANEA, SONORA 

29 abril 2015 

Información de las muestras 

Se analizaron 30 muestras de zonas de montones de sedimentos del rio sonora, en presa de jales. 
en Cananea, Sonora. 

Las muestras se recibieron en bolsas de plástico de 25X10 cm, etiquetadas como zona 1,2 y 3 y cada una de 

estas con 10 muestras (m1 a m10} así como un listado de coordenadas y observaciones adjunto. 

Información de los análisis 

En las 81 muestras se determinaron elementos traza por Espectrometría de Emisión Óptica con Plasma 
Inductivamente Acoplado (ICP-OES) en un equipo Pekín Elmer serie 8300 

Las muestras fueron digeridas por el método EPA 3051, los resultados se reportan en mg/kg. 

modo de inyección: Camara ciclónica. 

limites de detección : 

Los limites considerados son para modo de inyección cámara ciclónica y están reportados en mg/1. 

1 LDmgll 
Al As Ba Cd ! Cr ] Cu Fe Mn Ni Pb 1 

0.08 0.07 0.01 0.02 1 0.003 1 0.122 0.01 0.007 0.01 0.03 1 

<LOO= Bajo el limite de detección 

Ciudad Universitaria, Delegación Coyoacán. CP 04510 México D.F., México 
Tel. (55) 56 22 42 83 Ext. 129 email: llntd]il~<!.1.0.l!iaJ1n_,~111:n1~ ftnrch@hotmail.com 

Sb J Zn 1 

0.1 1 0.007 I 



Laboratorio Nacional de Geoquímica y Mineralogía 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Listado de recepción de muestras 
ESTE NORTE 

ZONA 1 (10 muestras) 571,406 3,424,498 

ZONA 2 (10muestras) 571,436 3,424,557 

ZONA 3 (10 muestras) 571,557 3.423,720 

RESUL TAOOS DE ICP 

Sample ID 
Al As 8a Cd Cr 

mg/kg 
ZONA1-M1 19557.141 27.293 240.331 5.568 48.250 

ZONA1-M2 13979.401 21.908 197.360 5.078 45.017 

ZONA1-M3 27351.962 64.554 289.017 8.737 18.615 

ZONA1-M4 20835.940 29.589 259.628 4.909 27.820 

ZONA1-MS 23404.486 36.510 268.708 8.547 22.167 

ZONA 1-M6 16198.224 19.005 214.475 4.779 43.039 

ZONA1-M7 20314.556 30.359 255.765 5.578 32.675 

ZONA1-M8 19340.601 32.324 246.833 4.730 30.768 

ZONA1-M9 25329.768 20.954 335.801 5.370 25.307 

ZONA1-M10 24342.328 31.096 285.694 4.867 25.043 

ZONA2-M1 35355.455 47.474 381.062 5.574 22.337 

ZONA2-M2 27041.325 13.200 280.815 S.079 53.373 

ZONA2-M3 22914.586 31.465 309.860 4.091 15.448 

ZONA2-M4 24722.942 21.870 285.974 4.180 31.064 

ZONA2-MS 35194.365 30.428 330.845 4.974 42.748 

ZONA2-M6 34690.835 12.102 107.823 4.918 57.139 

ZONA2-M7 18642.305 19.230 193.436 5.612 50.665 

ZONA2-M8 27389.775 28.792 284.611 6.024 73.853 

Ciudad Universitaria, Delegación Coyoacán. CP 04SJO México D.F., México 

Cu 

S16.350 
403.514 
1031.947 
469.763 
837.224 
267.884 
439.145 
303.903 
955.648 
354.838 
356.895 
189.882 
281.308 
232.132 
273.167 
299.573 
266.509 
307.656 

Tel. (SS) S6 22 42 83 Ext 129 email: fmrch~i.geologia.y_n_~~l!-.11'lC fmrch@hotmail.com 



ZONA1-M1 
ZONA1-M2 
ZONA1-M3 
ZONA1-M4 
ZONA1-M5 
ZONA1-M6 
ZONA1-M7 
ZONA1-M8 
ZONA1-M9 
ZONAl-MlO 
ZONA2-M1 
ZONA2-M2 
ZONA2-M3 
ZONA2-M4 
ZONA2-MS 
ZONA2-M6 
ZONA2-M7 
ZONA2-M8 

Sample ID 

ZONA2-M9 
ZONA2-M10 
ZONA3-M1 
ZONA3-M2 
ZONA3·M3 
ZONA3-M4 
ZONA3-M5 
ZONA3-M6 
ZONA3-M7 
ZONA3-M8 
ZONA3-M9 
ZONA3-M10 

Laboratoño Nacional de Geoquímica y Mineralogía 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Fe Mn NI Pb Sr 
mg/Ka 

37612.394 1051.914 23.452 82.446 63.106 
35230.941 838.147 21.311 67.334 54.398 
35006.052 1691.346 34.733 64.422 52.988 
32783.414 644.333 19.878 44.249 129.200 
31778.840 2023.017 33.953 55.327 52.547 

32954.798 903.138 22.122 71.917 67.633 
37103.607 574.664 20.610 39.944 110.782 

33223.297 682.475 20.046 40.686 136.443 

31402.833 651.699 21.040 40.611 93.955 

33577.790 614.214 19.298 35.709 152.792 

34995.454 688.679 20.352 44.043 219.285 
34596.024 687.838 21.072 37.992 213.478 

27918.048 683.223 17.104 40.475 202.936 
29930.856 642.324 19.262 44.103 212.655 

34072.524 758.407 27.124 43.297 200.418 
35616.823 574.679 34.529 47.352 38.284 

39455.912 770.630 21.176 63.378 59.322 

40437.S83 843.843 28.806 60.788 148.332 

Al As Ba Cd Cr 
mg/~ r 

31634.582 46.284 339.492 5.616 39.715 
47416.431 76.610 457.643 6.323 21.376 

51011.945 92.648 494.881 7.379 22.911 

43501.502 74.950 4S3.216 6.442 25.074 
42282.775 54.241 413.403 5.640 21.042 

41318.093 69.426 429.850 6.325 20.272 
35411.304 49.125 364.866 5.774 32.584 

26714.709 33.949 310.487 5.177 37.429 
20857.054 58.219 298.989 5.619 25.347 

25408.110 27.420 281.276 4.711 26.150 

18019.881 24.913 250.879 4.941 49.844 

23793.597 44.769 275.103 5.966 33.846 

Ciudad Universitaria, Delegación Coyoacán, CP 045 IO México D.F., México 

Zn 

175.295 
142.800 
559.896 
157.439 
522.736 
144.252 
151.247 
123.697 
247.252 
138.223 
152.817 
120.054 
132.728 
121.381 
164.954 
147.978 
136.813 
158.376 

Cu 

452.094 
572.062 
698.540 
550.234 
409.077 
550.821 
402.512 
299.732 
389.117 
278.130 
223.921 
399.918 

Tel. (55} 56 22 42 83 Ext. 129 email: fmrch(wg~olQJ?,ia.unam.mx fmrch@honnail.com 
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Sample ID 

ZONA2-M9 
ZONA2-M10 
ZONA3-M1 
ZONA3-M2 
ZONA3-M3 
ZONA3-M4 
ZONA3-MS 
ZONA3-M6 
ZONA3-M7 
ZONA3-M8 
ZONA3-M9 
ZONA3-M10 

CONTROL DE CALIDAD 

Laboratorio Nacional de Geoquímica y Mineralogía 
Universidad Nacional Autónoma de México 

Geoquímica Ambiental 

Fe Mn Ni Pb Sr 
mg/l(g 

37313.139 777.848 22.051 52.797 161.151 
40208.734 838.835 22.649 54.682 196.183 
42726.207 773.061 24.847 59.680 197.823 
40670.757 800.147 24.707 54.546 196.405 
35331.107 752.046 22.115 45.893 225.195 
38668.441 740.133 21.663 53.429 198.945 
37470.581 838.672 22.494 56.073 163.760 
34792.703 750.616 21.194 51.378 140.296 
37721.013 621.764 18.476 44.738 74.991 
32065.283 648.754 18.455 39.185 100.640 
35031.955 951.169 24.335 71.491 65.882 
39229.133 614.119 21.421 45.749 133.391 

Zn 

169.194 
200.046 
243.245 
187.087 
180.009 
186.990 
180.281 
151.756 
145.820 
135.400 
140.969 
153.181 

En el caso de los análisis determinados por ICP-OES la concentración de cada elemento fue detenninada por 
triplicado, el valor reportado es el promedio de las tres determinaciones , la desviación estándar relativa (RSD) 
de las mediciones fue menor al 10%. 

Para determinar la exactitud se utilizaron estándares de control analítico de concentraciones conocidas (5 y 50 
ppm) los cuales fueron analizados como muestra para detenninar su concentración por medio de curvas de 
calibración preparadas, indicando un buen desempeño del método de análisis. 

%exactitud Al As Ba Cd Cr Cu Fe Mn Ni Pb Sb 

50ppm 

10ppm 

104.27 92.95 104.66 98.20 100.59 
95.98 99.55 105.46 108.01 103.26 

Sin mas por al momento quedo a sus ordenes. 

Analista: 

Qf?:'é.!Garda 

103.SS 101.90 
99.49 106.39 

-@ff_~ 
<:::::...) 

Responsable técnico: M en C Luis Gerardo Martínez Jardines 

101.00 100.03 

111.85 109.28 

Ciudad Universitaria, Delegación Coyoacán, CP 04510 México D.F., México 

100.34 
100.66 

Tel. (SS) 56 22 42 83 Ext. 129 email: f.m!ch(,i·gcologi<U!.!l!..m....,1_113. fmrch@hotmail.com 

97.60 
100.37 

Zn 

96.61 
105.06 




