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Welcome to Guanajuato!

Guanajuato is gery special place dhe subtropicahigh plane of Central México; wittich

natural anctultural heritags During the XVI Century in the region were-discovered silver

and gold epitermal oredy Spaniardand thehistory changedadically. Before that timenative
inhabitantdrom Chichimeca origirexploited oresat very little scale.

The minerals formed at reductant conditionsereextractedandmilled during theSpanish

Colony. With the expogion to the atmospheric agerssiphides oxidatiomasfavoured and
liberation of potentially toxic elements (PTE) increased over natural levels.

Guanajuato means at Purépetha n ¢gfrogé s i mo u, attrany seasan (fronude to

Septembs little frogs are abundant in creeledit is possibléo confuse therwith alteratel
rocks.The health of these creeks is estimated by the presence or absence of these little
amphibians

Guanajuato became partofthe/i r r ei nat o de rithest SpanisiE®lorgyfha o. The
America.Since hefoundation, Guanajuat@ity and her surroundings have béelh of legends:
easy riclmess by the innumerable bonanzas at the surfRcespectors founded innumerable
mines that werexploitedand most of this chness was send to Spain. Miners could keep part of
the mineral, and was common that in a short period of time, they could accumulate important
fortunesbased in slavery and exploitation. Adventsiies wel | as fAgambusi noso
prospectors) walkedhis mountainous region looking for the most fantastic mine never found.
Sometimes they were luckgther times they spend their entire life in this search.

Once they foun@vein great activity came to the area. All kind of people came from different
plages to establish at the mining site; at least for a time meanwhile the bonantreelast;

celebrate with magnificenciang and noisyarties wereommonin all the hills andnountains.



Planning was never an option in those times. If one vein was extiatlg believed always

they could found another and better one. The first miners and prospectors only were interested in
the very rich ores. They recovered the silver and gold by smelting and artisanal mekieods

vast majority of surface oxidized orkeas been exhausteghdtoday,a lot of holes derived from

the extraction can be seen.

Duringthe156@® ew technologynnovationcame to the mining industry: ticeld
amalgamationThis technology increased radically the volume of extraction. Amalgamats
introduced to Mexico (New Spain) by Bartolomé de Medirtas process used mercury,

common salt, and cooper sulphide. The amalgam was washed with water. Mercury was an
esentiaimaterial for the silver benefit process.

During the XVII Century starhe underground mining.he risks and accidents were favoured by
the lack of knowledge of Geology, climate patterns, and hydrothermal alterations of rocks. Shafts
and tunnels were excavated by hand following the main veins. Surrounding woods were cut to
reinforce the mining eméncesand for heating the mineral rockstsuddenlywerecooled with
water, provoking their ccking. Deforestation increased teeosionrate. With the use of
gunpowdeythe risk of collapséncreasedThese mountains keep a tiftadventurers and
prospectors that dream of easy richndtising was an incredible risky activity on those days.
Ores that only need a little effort and produces in some cases immense richness were looked
after. They depreciated ore veins that requireateneffort. There was little technology and they
use primitive methods which generate low quantities of toxic waSte= the ore was extracted,

it was crushed by animal and hydraulic force. The processing plants (haciendas de beneficio)
were constructedlose to thehannel river Small towns and villages were developed in order to
accommodat¢heincreasing amount of people theged to work at the mine and used to live

from the mining economyOnce the mine got exhausted, most of the miners relocatbdosite;
provoking many ghost towns.

The mners should give to the Spain Crown a fifth part of what they obtaims created a big an
important flux of gold and silver to Spaiery fantastic stories of piracy and adventure through
the roads of anent Mexico, and the Atlantic Ocean wevatten inorder to send all this richness

to Europe.



During the Mexican Independence War (1810 to 1821), a lot of gold and silver was hidden in the
rich houses and the mining sites in the mountains. Productiorest@pi the mines were
floodedintentionally and abandoned almost ten years.

After the war time, mines were reopened and the tailings reprocessed. Usually a better
technology made possible economical exploitation of the mine site.

In 1905, it was believedhat veins were exhausted in Guanajuato. The most impatawity

was to reprocedse tailings by the cyanadation methods. These methods could recover silver and
gold from low grade ore®Vith the vapour machine, dewatering the mines was possible. Deep
mining began in Guanajuato, shafts of more than 600 meters were drilled. Deep tunnels were
excavated. There are more than 500 kilometers of tunnels under the mountains, including
Guanajuato CityTailings generation was increased.

At Guanajuato surroundjs, geological complexityand climatic conditions produd¢eo types

of ores with contrasting hydrgeochemical conditions: epithermal, highs in calcite, with
important sulphides quantities only in the depth oress@&bresafter extractiorproducetailings

that donat have capacity tgeneratecidity, the metals in solutiorare very low The tailings
leacheates are circurreutrals (pH 6 to 8) and witbw concentrationsf solublearsenicand
arsenicadsorbed to particles. Epithermal mines dcaioum reutral waters wittmoderate
concentrationsf arsenic $0 t0100 pg/L).

The othemineralizationtype, massive sulphidese littlemineralized syrsedimentary lenses
localized with a maximum size of 1 million tons. The waste derived of thesegeresies

acidity but onlylocally. However, this system is important as a reference one, to generate
prediction models, thanks to is relatively easy to control the fluxetodhes small basin is well
instrumented.

Representativetratigraphiccolumncoversfrom Mesozoic to recent. Volcanic rocks aesy
important because they exatthe highs where the rains pour @nerographic effectThese

rocks preserdlteration of hydrothermal origin and by weathering. Fractures are very important
too, since theyhavea highinfiltration capacityand condition the presencelotal aquifers

Water that drains these fractures fasy good quality(if they are not mineralized) and thegn

be suppliedo population.

Volcanic province of Guanajuato will be sda the Valle de Santiago alkaline crater lakes
region.These volcanoes form a unique environménane of them (Rincon of Parangueter



of the lake trapped gases that come from the interior of the magmatic chamber. It is possible to
appreciate stromatolise

We proposdour midfield trips for the day18 august

Selected sites were chasefunction of diversity in geology and climatic pattetinfortunately it

is impossible to get to know all the geological richness of this region in such a short timg. A ver
important factor was the influence of wateck interaction processes in the water supply to the
city of Guanajuato. Access simplicity was considered.

All field trips are contemplate begin a0® and return to the hotel &8:00.

We recommend for thesvisits get a hat, use jeans and long sleeve shirt, sunglasses, boots and
impermeable, conditions are rainy and maybe the fog will be our companion. Except Valle de
Santiago sites, you can carry a piece of Guanajuato, the limit will be your luggageycapaci

the guarding ghost the forget gold, if you find the treasure.

Site Importance Effort Maximum of Responsible/
degree participants Institution
Dr. Gerardo Carrasco
Valle de Santiago Alkaline crater water Low 100 Dr. Jorge Aranda

Geosciences NAM

C. a Dr. Miguel
Low 100 MoralesGamez
Tacambaro Institute

La Bufa Hydrothermal alteration in
Calderones volcanic rocks

Mine wastes of  Epithermal tailings of slow Dr. Yann René Rames

Guanajuato toxicity and wastes of Low-Medium Arroyo_ . .
o " : . 100 Guanajuato University
mining district massive sulphides
El Gigante Hill Spring infractured media. 50 M.G. Victor Ortega
Epithermal mercury ores. Medium Chavez
High M.C. Javier Rubie
Velazquez

Guanajuato University




VALLE DE SANTIAGO CRATER LAK ES

The Albeaca (swimming pool) crater lake

Hoya de Alvarez (Alvarez Bowl). There is population inside.



Hoya de Cintora (Cintora Bowl).

Hoya de Rincon de Parangueo. Secondalt formed from weathering and interior gases.



Stromatolitesthefirst form of life in the planeand secondary minerals



