
 

 

El siguiente informe corresponde al Reporte de Chile-año 2025 que la Unidad de Geoquímica del 

Servicio Nacional de Geología y Minería (SERNAGEOMIN) aporta al Reporte Anual de la Comisión 

Mundial de Líneas de Base Geoquímicas (CGGB) de la Unión Internacional de Ciencias Geológicas 

(International Union of Geological Sciences; IUGS). Por lo anterior es que el documento está 

escrito en idioma inglés al igual que los reportes de años anteriores los que pueden ser 

consultados en el sitio web de la CGGB (https://www.globalgeochemicalbaselines.eu/  ). 

REPORTE CHILE-AÑO 2025 
INTEGRADO AL REPORTE ANUAL DE LA COMISION MUNDIAL 

DE LINEAS DE BASE GEOQUÍMICAS 

https://www.globalgeochemicalbaselines.eu/


CGGB 2025 ANNUAL REPORT - CHILE 

Report prepared by the professionals of the Unit of Geochemistry of the Geological and Mining 

Survey of Chile (SERNAGEOMIN): 

• Juan Pablo Lacassie Reyes (Chief Geologist; juan.lacassie@sernageomin.cl) 

• Rafael Mardones Parada (Project geologist; rafael.mardones@sernageomin.cl) 

• Pablo Oliva Vicentelo (Project geologist; pablo.oliva@sernageomin.cl) 

• Felipe Astudillo Wells (Project geologist; felipe.astudillo@sernageomin.cl) 

 

GENERAL INFORMATION 

The Geochemical Map of Chile is a government program that since 2011 has been conducted by the 

Unit of Geochemistry of SERNAGEOMIN (Geological and Mining Survey of Chile). The objective 

of this program is to promote the sustainable growth of Chile by the definition of geochemical 

baselines and the identification of mineral resources. 

The Unit of Geochemistry is composed by 4 geologists (Fig.1), with a publication rate of 2 products 

per year, including 1:250,000 scale geochemical atlases, maps and databases, along with technical 

reports associated with geochemical studies of fluvial basins (Fig. 2). 

 

Figure 1. Professionals of the unit of geochemistry: From left to right: Juan Pablo Lacassie (insert), Rafael Mardones, Felipe 

Astudillo and Pablo Oliva, during field work in the Atacama Desert (March 2021). Photograph by J.P. Lacassie. 

 

 

 



ACHIEVEMENTS AND ACTIVITIES IN 2025 

During the year 2025, two official products were generated: 

1. Regional study on REE geochemistry in the Los Ríos Region, southern Chile: Lacassie, J.P.; 

Mardones, R.; Astudillo, F.; Oliva, P.; Barra, A. 2025. Geoquímica de tierras raras, región de Los 

Ríos, Chile. Servicio Nacional de Geología y Minería, Informe Registrado IR-25-122 (Inédito): 

123 p. Santiago. 

 

2. Geochemical map of the Vallenar Sheet: Mardones, R.; Lacassie, J.P.; Oliva, P.; Astudillo, F.; 

Creixell, C; Ortiz, M.; Ramírez, C., 2025. Geoquímica de sedimentos de la Hoja Vallenar, 

regiones de Atacama y Coquimbo. Servicio Nacional de Geología y Minería, Carta Geológica 

de Chile, Serie Geoquímica 5: 150 p., 1 anexo. Santiago. 

 

Additionally, the following achievements and activities stand out: 

 

- Rare Earth Elements (REE) project. 

 

- Geochemistry of residual soils of Chile (application of IUGS-CGGB Manual procedures). 

 

- Chile-Honduras and Chile-Republic of El Salvador cooperation projects. 

 

- Cooperation agreement in geochemistry, between SERNAGEOMIN and Münster University. 

 

- International and national meetings. 

 

- Geochemical map of Latin America (GEGEOQ-ASGMI).  

 

- First web-interactive geochemical Map: Vallenar Sheet, Chile. 

 

- Geochemical sampling in northern (highlands) and southern (Bueno River Basin) Chile. 

 

- Eight (8) thesis in geochemistry associated with the geochemical program. 

 

All these activities are described in more detail below: 

 

 

 

 

 

 

 



Rare Earth Elements (REE) project: 

The year 2025 is marked by the generation of the first national-scale geochemical studies focused 

primarily on rare earth elements (REE). In addition to the publication of the regional study by 

Lacassie et al. (2025), background information was generated for the design of a multidisciplinary 

initiative aimed at the exploration of REE in Chile (Fig. 2). 

 

Figure 2. Distribution and main characteristics of the 12 sectors with REE anomalies in Chile, detected using geochemical 

information generated by the Geochemical Program of the SERNAGEOMIN. The tables show the maximum concentrations 

recorded in drainage sediment samples in the anomalous areas. The relative enrichment to the concentrations in the upper 

continental crust is also shown (“Veces sobre UCC”). Only enrichment values greater than 3 are displayed. Map sheets and 

river basins with geochemical data of published and ongoing projects are indicated respectively by blue and yellow polygons 

(only in Chilean territory). 



Geochemical study of residual soils of Chile - Application of IUGS Manual of Standard Methods 

for Establishing the Global Geochemical Reference Network: 

During 2025, the first study of residual soils in Chile was carried out using the methodology of the      

defined by CGGB in the IUGS Manual of Standard Methods for Establishing the Global 

Geochemical Reference Network (https://www.globalgeochemicalbaselines.eu/datafiles/file/IUGS-

CGGB_2022_Manual_of_Standard_Methods_for_Establishing_the_GGRN.pdf). The preliminary 

results of this study, carried out in conjunction with the Austral University of Chile (UACH), were 

published at the XV National Congress of Soil Sciences of Chile (Fig. 3). 

 

Figure 3. Screenshot of the poster presented at the XV National Congress of Soil Science in Chile (La Serena, October 

2025). In addition to the poster, the paper titled "Residual Soils of the Los Ríos Region: Variability of the Degree of 

Geochemical Alteration" was also presented at the lecture session. This constitutes the first study of SERNAGEOMIN in 

the field of residual soil geochemistry in Chile. 

https://www.globalgeochemicalbaselines.eu/datafiles/file/IUGS-CGGB_2022_Manual_of_Standard_Methods_for_Establishing_the_GGRN.pdf
https://www.globalgeochemicalbaselines.eu/datafiles/file/IUGS-CGGB_2022_Manual_of_Standard_Methods_for_Establishing_the_GGRN.pdf


Chile-Honduras cooperation project: 

Given the positive results of the initial phase (2023-2024), the governments of Chile and Honduras 

decided to extend the cooperation project between their geological and mining services, with a leading 

role for geochemistry. In December 2025, the first mission was carried out in Honduras, which 

included training in geochemical sediment sampling for professionals from INHGEOMIN 

(Honduras) and geology students from the National Autonomous University of Honduras (UNAH). 

This training focused on the environmental assessment of drainage systems impacted by mining 

tailings (Fig.4). 

 

Figure 4. Training activities carried out in Honduras during Mission 1 of the Chile-Honduras cooperation project. (a) Isla 

del Tigre, Gulf of Fonseca: recognition of pyroclastic flows. (b) Sampling of mining tailings for geochemical and 

mineralogical evaluation, (c,e) recognition of lithologies associated with mineralized zones and (f) geochemical sampling 

of drainage sediments, in La Tigra National Park, Valle de Los Ángeles. (d) Petrography workshop of volcanic rocks, held 

at the National Autonomous University of Honduras (UNAH). Photographs by Laura Bono and Juan Pablo Lacassie. 

 

Chile-El Salvador cooperation project: 

In March 2025, was carried the first mission of the Chile-Republic of El Salvador cooperation project. 

During this mission, Rafael Mardones (Unit of Geochemistry) and Paulina Vásquez (Unit of Regional 

Geology) trained professionals from El Salvador on all relevant aspects of geochemical sampling and 

data collection using smartphone applications (Fig. 5). 



 

Figure 5. Training activities carried out in El Salvador during mission 1 of the Chile - El Salvador cooperation project. (a) 

Sihuapilapa River, El Salvador: Geochemical sampling of river sediments; (b) Sihuapilapa Beach, El Salvador: Collecting 

geological information using smartphones; (c) Lempa River, El Salvador: Geochemical sampling of river sediments; (d) All 

participants in the training at the Puerta del Diablo viewpoint. 

 

Cooperation agreement in geochemistry, between SERNAGEOMIN (Chile) and Münster 

University (Germany): 

In 2025 a cooperation agreement was signed between the two institutions. This cooperation would 

allow the mineralogical analysis of drainage sediments collected in Chile in the context of the 

Geochemical Map of Chile program of SERNAGEOMIN. These analyses will be carried out at the 

University of Münster, starting in 2026. It is estimated that this will generate relevant information for 

understanding sedimentary processes in the Andean Range. 

 

International and national meetings: 

• Congress: XV Congreso Nacional de la Ciencia del Suelo: “Innovación en la Ciencia del Suelo para 

Enfrentar Desafíos Globales”. Presentation by Juan Pablo Lacassie: “Alteración química de suelos 

residuales de la región de los ríos: factores naturales que controlan su variabilidad.” October 2025 (Fig. 

6). Link: https://laplatina.inia.cl/schcs2025/ 

 

• ASGMI-Webinar: “Generando Información Geoquímica para la Sociedad”.  Presentation by Rafael 

Mardones: “Procedimientos de control de calidad de muestras en la exploración geoquímica - Metodología 

de SERNAGEOMIN Chile”. November 2025 (Fig. 6). Link: https://asgmi.org/wp-

content/uploads/2025/11/00-Agenda-General.pdf 

 

https://laplatina.inia.cl/schcs2025/
https://asgmi.org/wp-content/uploads/2025/11/00-Agenda-General.pdf
https://asgmi.org/wp-content/uploads/2025/11/00-Agenda-General.pdf


• III Jornada de Fortalecimiento de la Gestión de Información Geoespacial en Emergencias. Presentation 

by Pablo Oliva: “Mapa Geoquímico de la Región de Arica y Parinacota: Resultados preliminaries”. 

Universidad de Tarapacá, Arica, November 2025 (Fig. 6). 

 

 

Figure 6. Photographs and presentations of some of the talks given by professionals from the Geochemistry Unit in 2025. 

(a) Presentation by Pablo Oliva: “Geochemical Map of the Arica and Parinacota Region: Preliminary Results”. (b) 

Presentation by Juan Pablo Lacassie: “Chemical alteration of residual soils in the river region: natural factors that control 

their variability”. (c) Presentation by Rafael Mardones: “Sample quality control procedures in geochemical exploration - 

SERNAGEOMIN Chile Methodology”. 

 

Geochemical map of Latin America (GEGOQ-ASGMI):  

Within the framework of the cooperation coordinated by the GEGEOQ-ASGMI geochemistry expert 

group, the first geochemical maps of Chile, which can be integrated into the Geochemical Map of 

Latin America, were generated in 2025. These maps were created using the established methodology, 

designed to generate a geochemical map on a continental scale. The first development of this type of 

map in Chile was carried out in the context of the university practice of Mr. Jorge Mansilla (Austral 

University of Chile), who prepared a report that included a guide for the generation of this type of 

cartography using the ArcGis software (Fig. 7). 



 

Figure 7. Examples of the first geochemical maps of Chile generated with the objective of integrating into the Geochemical 

Map of Latin America, coordinated by GEGEOQ-ASGMI. 

 

First web-interactive geochemical map: 

The geochemical map of the Vallenar Sheet, that was developed during 2025, corresponds to the first 

product of its kind since it incorporates a fully digital format. The product allows interaction with 

geochemical elements related to environmental and prospective aspects, including rare earth elements 

(Fig. 8). 

 

Figure 8. Geochemical map of the Vallenar Sheet in digital format. Different aspects of visualization and interaction with 

geochemical data and with the main text. 



Geochemical sampling of Chile: 

During 2025, five geochemical sampling campaigns were carried out. Four of them focused on the 

northern zone including the Visviri, Collacagüa and Pisiga Sheets in the highlands, the Tocopilla and 

Quillagüa Sheets in the Coastal Range and one on the southern zone of the country (Rio Bueno Basin). 
The geological and geographical diversity of the sampled areas demonstrates the usefulness of a 

standardized methodology for geochemical sampling (Fig. 9). 

 

Figure 9. Geographical conditions of the sampled areas during the year 2025. (a, c) Geochemical sampling in the Río Bueno 

basin, southern Chile. Access to many of the points requires the use of kayaking. (b, d, e) Geochemical sampling in the 

Altiplano area (Pisiga, Collacagüa and Visviri sheets). Average altitudes exceed 4,000 m above sea level. The presence of 

"bofedales" (b) is noteworthy. The "llareta" compact trees (d) are characteristic of altitudes between 3,200 and 4,800 m 

above sea level. Photographs by Pablo Oliva and Juan Pablo Lacassie. 

 

Eight (8) thesis in geochemistry associated with the geochemical program of SERNAGEOMIN:  

1. Carolina Olmedo (2025): “Factores de control de concentraciones de tierras raras en sedimentos de 

drenaje de la Hoja Arica, Región de Arica y Parinacota, Chile”. Geologist degree Thesis, Universidad 

Santo Tomás. 

2. Camila Navarrete (2025): “Caracterización ambiental-prospectiva en base a la geoquímica de los 

sedimentos fluviales de la Hoja Aguas Blancas, Región de Antofagasta, Chile”. Geologist degree Thesis, 

Universidad Austral de Chile (Fig. 10). 

3. Antonia Bravo (2025): “Evaluación geoquímica ambiental de la cuenca del Río Lauca, Región de Arica 

y Parinacota, Chile”. Geologist degree Thesis, Universidad Nacional Andrés Bello (Fig. 10). 

4. Francisco Correa (2025): “Geoquímica de sedimentos de la Hoja Visviri, Región de Arica y Parinacota, 

Chile (17°30´- 18°00´S)”. Geologist degree Thesis, Universidad Nacional Andrés Bello (Fig. 10). 

5. Nicolás Cisternas (2025): “Evaluación geoquímica ambiental de la cuenca del Río Rapel, Región del 

Libertador Bernardo O´Higgins, Chile”. Geologist degree Thesis, Universidad Nacional Andrés Bello. 

6. Ángela Barra (2025): “Geoquímica de tierras raras en sedimentos fluviales en las Regiones de Los Ríos 

y la parte sur de la Araucanía, Chile”. Geologist degree Thesis, Universidad Austral de Chile. 



7. Aileen Venegas (2025): “Evaluación ambiental basada en geoquímica de sedimentos fluviales: caso de 

estudio de la Hoja Taltal, norte de Chile”. Geologist degree Thesis, Universidad Austral de Chile. 

8. Andrea Valenzuela (2025): “Evaluación medioambiental de la cuenca del Río Salado, Región de Atacama, 

en base a parámetros geoquímicos de sedimentos fluviales”. Geologist degree Thesis, Universidad Austral 

de Chile. 

 

 

Figure 10. Images associated with the theses of Camila Navarrete (CoDa analysis, Aguas Blancas Sheet), Antonia Bravo 

(Enrichment Factor, Lauca River Basin) and Francisco Correa (Igeo index, Visviri Sheet). 

 


