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3rd June : Leave aAlmufigcar by bus at 8h from "Jose Marfa Garcia Sports Pavilion®, arriving to Merva [Huelva) at 14h.

Accormmodation and lunch at MNerva, in "Wazquez Diaz hotel”,
Field trip to Rio Tinto source, 16h to 20h.
Return to Merva hotel for dinner at 21h.
4th June : Wisit to Mining Museurmn of Rio Tinto, at 11h.
Trip along river by train, 13.30h to 15h.
Lunch in *™vazquez Diaz hotel™, at 15.30h,

Leave Merva hotel at 17h, arriving to Almufigcar at 23h.
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Reserves of massive sulphide ore in the IPB pre-
sently amount to about 700 Mt (megatonnes), es-
sentially concentrated at seven major locations (Fig.
11): (Aljustrel (250 Mt) and Neves-Corvo (130 Mt) in
Portugal. and Tharsis (130 Mt), La Zarza (60 Mt). Rio
Tinto (55 Mt), Aznalcollar (50 Mt) and Sotiel (40 Mt)
in Spain. Other mines, exhausted or nearly exhausted.
which were important in the past, include S.
Domingos (30 Mt) and Lousal (20 Mt?). A very large
part of these reserves (which do not include
stockwork-type ores) were discovered after the early
1960s, as a consequence of widespread acceptance of
the exhalative-sedimentary theory of ore genesis
(Oftedhal 1958), originally advocated by Klockman
(1894), eloquently illustrating the importance of
correct  geological understanding and models in
mineral exploration (Strauss et al. 1977; Carvalho

1979).

Barriga (1990)
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Oxygen isotope geothennometry in IPB mineral
deposits indicates that stockworks formed at = 200°-
270°C (Aljustrel, Rio Tinto, Salgadinho), massive
sulphide ores at =200°C (Aljustrel), and hanging wall
cherts and jaspers up to =120°C (Aljustrel, Lagoas do
Paco. Mertola). §'°0 and 8D values calculated for
hydrothermal fluids are represented in Fig. 3. 80
varies considerably between 0 and 6 per mil, whereas
oD is remarkably constant (-10 to +15 per mil). These
data are interpreted as meaning that mineralizing
fluids in the IPB were mostly derived from sea water,
perhaps with small contributions of fluids derived
from other reservoirs (magmatic, metamorphic).
although these are not required by the isotope data.
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Figure 5. Types of VMS deposits, geologic setting and ore-zone alteration in the IPB (after Carvalho 1979: Barriga
1990). A: Felsic volcanic rocks: B: Predominantly chloritic alteration and cupriferous stockwork: C: Predominantly

sericitic alteration; D: Massive polimetallic sulfides; 1:
Allochthonous subtype; J: Jaspers with Mn.,

Barriga (1990)
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Autochthonous subtype: 2: Transitional subtype;
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15.- Gossan

T4~ Gravos, arenas y arcillas,
13- Basaltos y dolaritas
12- Margas y arenass

11~ Gabros v dioritas

10.- Granfwos y granodiorims

9- Rocas metamdrficas indiferenciadas

8- Meatagrauvaces y pizarras (Grupo Culm)
5. Matavulcanites bdsicas
7= Melavulcanilas intermediss v dcidas |

B~ Pizarras moradas y jaspes
(Formecion Manganesifera)

18- Sulfuros masivos Cvs

4. Metavulcanitas dcidas
3. Metasedimentos v eplclesthas

2.- Pizarras, areniscas y cuarcitas (Grupo PQ)

1- Meiagrauvecas y pizerres (Bloque Oriental)



Sulfate assemblages under acidic conditions

Rio Tinto average water chemistry (Ferndndez-Remolar et al., 2004)

Sample locality  Date

O7/09/2001 234022001
pH  C-mSem  Redox-mV o Fe Si S pH  C-mS/em Redox-mV  Fe Si S

Mine Lake 3768 06 258 429 635 596.208 20598 50296

11-Sourece 204160 0.0 225 2470 595.90 23118838 36030 1426631

I-Source 7071 36 283 791 368.2 240542 9.073 598.74

D-Source ERY 52 22 1325 201.399

Angeles 103 6 S N k] 480.8 23853.058

Richi 0.0 843668 198 68.00 458.00 30534280 27,

Uma 1.35 478.00 149 764380 232 375 465 21111287 36045 1819586

Nuria 1.83 511.00 47600 104 191203 253 119 538 3061 32023

Mine Tunnel 2.5 7 S60.00 5507 86 30257 222 1604 420 40,024 13,110 64877

Jardin de Anabel 267  7.63 421.00 984.1 0.0 36945 2901 500 463.67 L153018 14572 RS6.61

La Naya 204 1970 432.00 51062 0.0 183189 230 2400 370,00 11656640 21,880  12406.76

Acidic Dam 218 813 663,00 19852 168 103280 299 467 500,67 1233219 13,963 R78.02

Concentrations in ppm.

Sarmple locality Fe Mg Al Cu Pb 51 Zn Ca Mn K Na 5
Mine Lake IR0 150 a0 7 0.034 33 28 41 15 0.69 7 700
-Source 18000 1900 3100 19 0.032 70 21 nd. 45 nd nd. 24000
[-Source 36000 16000 26000 200 0.068 320 0 320 120 1800 nd 45 110000
D-Source 260 390 41 025 00051 7 7.9 220 130 14 27 1100
CW-I {Carol Poinr) 1300 810 280 0.9 0.02 48 9.6 180 170 nd 70 3100
Angeles 15000 1200 3800 160 0.027 80 190 37 50 nd 4.9 23000
Richi 20000 400 3000 130 0.21 47 120 41 21 20 33 3100
Uma 16000 S0 2000 90 0.18 80 130 100 a3 n.d. 19 21000
Nuria 4600 Jon 670 52 0,035 57 100 180 50 n.d. 15 AO00
Mine Tunnel 440 140 63 [ 0.014 31 29 a8 13 n.d. 7 800
East Branch [ 64 44 042 0.008 18 062 150 10 25 33 270
East Branch-+Casiano 2700 44 140 38 1.4 64 9.6 9 [ 3T 6 26000

Concentrations in ppm: n.d., not determined




Geological 3D map of the area showing the origin and the Anabel’s Garden localities to

be visited
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Mineralogy: XRD and Moéssbauer spectra of

samples from each Rio
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Qz=quartz
Py=pyrite
Cop=(Mg,Al,Fes+)-
copiapite
Roz=rozenite
Gyp=gypsum
Cog=coquimbite
Eps=epsomite
Alu=alunite
HJar=hydronium
jarosite
NaJar=natrojarosit
eSch=schwertman
nite;Gt=goethite;H
m=hematite.




Origin area: Sourced in three different springs with a pH ranging
from 1.5 (Izg-Izq spring), and 2.5 (Izq spring) to 4.5 (Der spring)

Copiapite efflorescences confining

Schwertmannite/nanophase iron ! >
an evaporating pool that produces jarosite

oxide coating on microbial structure




Anabel’s garden: sourced in two acidic oxidized and reduced
sources producing mainly gypsum efflorescent deposits.
Copiapite also can appear as forming yellowish efflorescences.
Iron crusts may have schwertmannite and jarosite.

Copiapite yellowish efflorescences




