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Abstract

Southern Volcanic Zone (SVZ) hosts numerous thermal springs (25-85 degrees C), related to Liquine-
Ofqui Fault System (LOFS) and Andean Transverse Faults (ATFs), suggesting the feasibility of low- to
high-enthalpy geothermal exploitation. However, the local understanding of processes and factors
controlling the high-temperature groundwater circulation remained undefined, which limits its
exploitation. Following a brief review of SVZ, we address the previous issue by a hydrogeochemical and
isotopic analysis of 15 thermal springs at Liquine area (representative of SVZ), supplemented by
geochemical simulations. We demonstrate that fault zones and derived hydraulic properties have a
predominant control on the ascending high-temperature groundwater circulation and hydrogeochemical
processes. Spring discharges and outflowing temperatures are higher along the LOFS damage-zone and
ATF than those along the LOFS fault core-zone. Albite dissolution is the main water-rock interaction
that is enhanced by absorbed geothermal gases (H2S and CO2 in LOFS; CO2 in ATF). Trace element
contents (Li, Rb, Cs, As, Mo) are influenced by hydraulic properties and geothermal gases within faults.
Intrinsic hydraulic properties of fault zones, where damage-zone is more permeable than the core zone,
affect the Li, Rb, Cs contents. While As and Mo solely differ according to the gases presence. Water
stable isotopes point that steam heating processes enhance the hydrogeochemical reactions through the
LOFS damage-zone and ATF, whereas only low-temperature processes occur through the LOFS core-
zone. LOFS damage-zone and ATFs are great targets for the shallow geothermal resource exploitation.
But simulations indicate an elevated risk of scaling with consequences on the operation plants due to
silicate mineral precipitations. Finally, Liquine thermal springs provide interesting insights to respond to
the current and future energy challenges in Central-South Chile.

Palabras clave


https://apps.webofknowledge.com/OutboundService.do?SID=5BXTJSjbh46y97ymSsl&mode=rrcAuthorRecordService&action=go&product=WOS&lang=es_LA&daisIds=41176538
javascript:sup_focus('addressWOS:000574829400005-1')
javascript:sup_focus('addressWOS:000574829400005-2')
https://apps.webofknowledge.com/OutboundService.do?SID=5BXTJSjbh46y97ymSsl&mode=rrcAuthorRecordService&action=go&product=WOS&lang=es_LA&daisIds=40222070
javascript:sup_focus('addressWOS:000574829400005-1')
javascript:sup_focus('addressWOS:000574829400005-2')
https://apps.webofknowledge.com/OutboundService.do?SID=5BXTJSjbh46y97ymSsl&mode=rrcAuthorRecordService&action=go&product=WOS&lang=es_LA&daisIds=28006790
javascript:sup_focus('addressWOS:000574829400005-1')
javascript:sup_focus('addressWOS:000574829400005-2')
javascript:sup_focus('addressWOS:000574829400005-3')
https://apps.webofknowledge.com/OutboundService.do?SID=5BXTJSjbh46y97ymSsl&mode=rrcAuthorRecordService&action=go&product=WOS&lang=es_LA&daisIds=35395810
javascript:sup_focus('addressWOS:000574829400005-2')
javascript:sup_focus('addressWOS:000574829400005-4')
https://apps.webofknowledge.com/OutboundService.do?SID=5BXTJSjbh46y97ymSsl&mode=rrcAuthorRecordService&action=go&product=WOS&lang=es_LA&daisIds=12642321
javascript:sup_focus('addressWOS:000574829400005-1')
javascript:sup_focus('addressWOS:000574829400005-2')
https://apps.webofknowledge.com/OutboundService.do?SID=5BXTJSjbh46y97ymSsl&mode=rrcAuthorRecordService&action=go&product=WOS&lang=es_LA&daisIds=12509963
https://apps.webofknowledge.com/OutboundService.do?SID=5BXTJSjbh46y97ymSsl&mode=rrcAuthorRecordService&action=go&product=WOS&lang=es_LA&daisIds=12509963
javascript:sup_focus('addressWOS:000574829400005-2')
javascript:sup_focus('addressWOS:000574829400005-4')
https://apps.webofknowledge.com/OutboundService.do?SID=5BXTJSjbh46y97ymSsl&mode=rrcAuthorRecordService&action=go&product=WOS&lang=es_LA&daisIds=38141849
javascript:sup_focus('addressWOS:000574829400005-2')
javascript:sup_focus('addressWOS:000574829400005-4')
https://apps.webofknowledge.com/OutboundService.do?SID=5BXTJSjbh46y97ymSsl&mode=rrcAuthorRecordService&action=go&product=WOS&lang=es_LA&daisIds=12420006
javascript:sup_focus('addressWOS:000574829400005-5')
https://apps.webofknowledge.com/OutboundService.do?SID=5BXTJSjbh46y97ymSsl&mode=rrcAuthorRecordService&action=go&product=WOS&lang=es_LA&daisIds=30133447
javascript:sup_focus('addressWOS:000574829400005-6')
https://apps.webofknowledge.com/OutboundService.do?SID=5BXTJSjbh46y97ymSsl&mode=rrcAuthorRecordService&action=go&product=WOS&lang=es_LA&daisIds=5916173
javascript:sup_focus('addressWOS:000574829400005-1')
javascript:sup_focus('addressWOS:000574829400005-2')
https://apps.webofknowledge.com/OutboundService.do?SID=5BXTJSjbh46y97ymSsl&mode=rrcAuthorRecordService&action=go&product=WOS&lang=es_LA&daisIds=30525062
https://apps.webofknowledge.com/OutboundService.do?SID=5BXTJSjbh46y97ymSsl&mode=rrcAuthorRecordService&action=go&product=WOS&lang=es_LA&daisIds=30525062
javascript:sup_focus('addressWOS:000574829400005-1')
javascript:sup_focus('addressWOS:000574829400005-2')
javascript:hide_show('more_authors_authors_txt_label',%20'none');hide_show('show_more_authors_authors_txt_label',%20'inline');hide_show('hide_more_authors_authors_txt_label',%20'none')
javascript:hide_show('show_resc_blurb',%20'inline');hide_show('show_resc_blurb_link',%20'none');hide_show('hide_resc_blurb_link',%20'inline')
javascript:;

Palabras clave de autor:Water-rock interaction; Gas absorption; Water stable isotopes; Trace

elements; Hydrogeochemistry; Fault zone

KeyWords Plus:OFQUI FAULT ZONE; NORTH PATAGONIAN BATHOLITH; STRUCTURAL
CONTROLS; ISOTOPIC COMPOSITION; HYDROTHERMAL FLUIDS; AREA 40.5-DEGREES-
S; TRACE-ELEMENTS; SYSTEM; GEOCHEMISTRY; WATERS

Informacion del autor

Direccién para peticion de copias:
Universidad de Chile Univ Chile, Fac Ciencias Fis & Matemat, Dept Geol, Santiago, Chile.
Direccioén correspondiente: Taucare, M (autor correspondiente)

+  Univ Chile, Fac Ciencias Fis & Matemat, Dept Geol, Santiago, Chile.

Direcciones:

+ [ 1] Univ Chile, Fac Ciencias Fis & Matemat, Dept Geol, Santiago, Chile

+ [ 2] Univ Chile, Fac Ciencias Fis & Matemat, Ctr Excelencia Geotermia Andes CEGA, Santiago, Chile
+ [ 3] Univ OHiggins, Inst Ciencias Ingn, Rancagua, Chile

+ [ 4] Pontificia Univ Catolica Chile, Dept Ingn Estruct & Geotecn, Santiago, Chile

+ [5]Univ Cadiz, Dept Ciencias Tierra, Cadiz, Spain

+ [ 6]Univ Granada, CSIC, Inst Andaluz Ciencias Tierra, Granada, Spain

Direcciones de correo electronico:mtaucare@ing.uchile.cl

Financiacion

Entidad financiadoraMostrar mas informacion Numer_q de
concesion
Corporacion Regional de Los Rios 30486383-0

Agencia Nacional de Investigacion y Desarrollo de Chile (ANID) through the
public funding programs: FONDAP (Centro de Excelencia en Geotermia de los 15090013
Andes, CEGA)

Comision Nacional de Investigacion Cientifica y Tecnologica (CONICYT) 1180167
CONICYT FONDECYT 1170569
FONDEQUIP EQM120098
ICM (Nucleo Milenio Trazadores de Metales, NMTM) NC130065

. 21160325
ANID-Beca Doctorado Nacional 21171178

Ver texto de financiaciéon

Editorial


https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=5BXTJSjbh46y97ymSsl&field=TS&value=Water-rock+interaction&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=5BXTJSjbh46y97ymSsl&field=TS&value=Gas+absorption&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=5BXTJSjbh46y97ymSsl&field=TS&value=Water+stable+isotopes&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=5BXTJSjbh46y97ymSsl&field=TS&value=Trace+elements&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=5BXTJSjbh46y97ymSsl&field=TS&value=Trace+elements&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=5BXTJSjbh46y97ymSsl&field=TS&value=Hydrogeochemistry&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=5BXTJSjbh46y97ymSsl&field=TS&value=Fault+zone&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=5BXTJSjbh46y97ymSsl&field=TS&value=OFQUI+FAULT+ZONE&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=5BXTJSjbh46y97ymSsl&field=TS&value=NORTH+PATAGONIAN+BATHOLITH&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=5BXTJSjbh46y97ymSsl&field=TS&value=STRUCTURAL+CONTROLS&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=5BXTJSjbh46y97ymSsl&field=TS&value=STRUCTURAL+CONTROLS&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=5BXTJSjbh46y97ymSsl&field=TS&value=ISOTOPIC+COMPOSITION&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=5BXTJSjbh46y97ymSsl&field=TS&value=HYDROTHERMAL+FLUIDS&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=5BXTJSjbh46y97ymSsl&field=TS&value=AREA+40.5-DEGREES-S&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=5BXTJSjbh46y97ymSsl&field=TS&value=AREA+40.5-DEGREES-S&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=5BXTJSjbh46y97ymSsl&field=TS&value=TRACE-ELEMENTS&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=5BXTJSjbh46y97ymSsl&field=TS&value=SYSTEM&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=5BXTJSjbh46y97ymSsl&field=TS&value=GEOCHEMISTRY&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=5BXTJSjbh46y97ymSsl&field=TS&value=WATERS&uncondQuotes=true
mailto:mtaucare@ing.uchile.cl
javascript:toggle_unified_funding()
javascript:hide_show('show_fund_blurb',%20'inline');hide_show('show_fund_blurb_link',%20'none');hide_show('hide_fund_blurb_link',%20'inline')
javascript:hide_show('reprint_pref_org_exp_link_1', 'inline');hide_show('show_reprint_pref_org_exp_link_1', 'none');hide_show('hide_reprint_pref_org_exp_link_1', 'inline')
javascript:hide_show('research_pref_org_exp_link_1', 'inline');hide_show('show_research_pref_org_exp_link_1', 'none');hide_show('hide_research_pref_org_exp_link_1', 'inline')
javascript:hide_show('research_pref_org_exp_link_2', 'inline');hide_show('show_research_pref_org_exp_link_2', 'none');hide_show('hide_research_pref_org_exp_link_2', 'inline')
javascript:hide_show('research_pref_org_exp_link_3', 'inline');hide_show('show_research_pref_org_exp_link_3', 'none');hide_show('hide_research_pref_org_exp_link_3', 'inline')
javascript:hide_show('research_pref_org_exp_link_4', 'inline');hide_show('show_research_pref_org_exp_link_4', 'none');hide_show('hide_research_pref_org_exp_link_4', 'inline')
javascript:hide_show('research_pref_org_exp_link_5', 'inline');hide_show('show_research_pref_org_exp_link_5', 'none');hide_show('hide_research_pref_org_exp_link_5', 'inline')
javascript:hide_show('research_pref_org_exp_link_6', 'inline');hide_show('show_research_pref_org_exp_link_6', 'none');hide_show('hide_research_pref_org_exp_link_6', 'inline')

ELSEVIER, RADARWEG 29, 1043 NX AMSTERDAM, NETHERLANDS

Informacion de la revista
e Impact Factor: Journal Citation Reports

Categorias / Clasificacion

Areas de investigacion:Geochemistry & Geophysics
Categorias de Web of Science:Geochemistry & Geophysics

Informacion del documento

Idioma:English

NuUmero de acceso: WOS:000574829400005
ISSN: 0375-6742

elSSN: 1879-1689


javascript:;

