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LETTER TO THE EDITOR

New mining projects threaten 
southern Brazil’s Pampa biome

JOEL HENRIQUE ELLWANGER, MARINA ZILIOTTO & JOSÉ ARTUR BOGO CHIES

Ecosystems located in Rio Grande do Sul state, in the extreme south of Brazil, are threatened by 
new mining ventures (Brasil de Fato 2020, 2024, Velleda 2024). In addition to the coal extraction that 
has been taking place in the state for many years (Canofre 2022), other projects are attempting to 
implement the mining of several new minerals in the south of Brazil (Brasil de Fato 2020, 2024). The 
Pampa biome covers more than half of Rio Grande do Sul’s territory and occurs exclusively in this 
state within Brazil. The Brazilian Pampa is characterized by grasslands and rich biodiversity, but it is 
highly sensitive to rapid land-use changes observed in the region (Andrade et al. 2023, MapBiomas 
2025).

Mining of rare earth elements (REEs), a set of 17 technologically relevant metals for the energy 
transition (Depraiter & Goutte 2023), has long attracted the attention of governmental bodies at both 
state and federal levels, as well as private sector companies (Takehara et al. 2015, Secretaria de Minas 
e Energia 2018). Nevertheless, this interest has intensified considerably in recent years as a result of 
rising global demand, particularly from high-tech industries and the renewable energy sector (Pinto 
et al. 2025). The potential for exploration of REEs is under study in socioenvironmental sensitive 
regions of the Pampa biome (g1RS 2025b, UFSM 2025). Significant reserves of REEs were also located 
on the coast of Rio Grande do Sul (g1RS 2025a), raising concerns about the environmental impacts 
of the exploration of these elements also to the marine ecosystem of southern Brazil (Van Dover et 
al. 2017).

Beyond the direct impacts on biodiversity, new mining initiatives in the Brazilian Pampa also 
threaten regions of geological significance. Of note, these mining prospects cover the region of 
Caçapava do Sul (Brasil de Fato 2020, UFSM 2025), a city with unique geological diversity, being home 
of Caçapava UNESCO Global Geopark (UNESCO 2023). Notably, this city was affected by a mercury leak 
in the 1980s associated with mining activities (Brasil de Fato 2020), demonstrating that current mining 
proposals ignore lessons from past environmental contamination.

We advocate that greater restrictions over mining activities in the state should be applied and 
expanded to projects involving technologically relevant metals, maintaining consistent environmental 
standards regardless of the mineral type being extracted. In this sense, as a geological heritage site 
situated within the Pampa biome, the Caçapava UNESCO Global Geopark must be protected from the 
influence of any mining project to ensure the conservation of its exceptional geodiversity and fragile 
grassland ecosystem. The same protective measures should apply to the state’s coastal regions, 
where mining activities pose significant threats to marine biodiversity. Overall, we defend that Rio 
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Grande do Sul moves away from a development model focused on the exploitation of finite natural 
resources, adopting an ecologically sustainable development model.

REFERENCES
ANDRADE BO ET AL. 2023. 12,500+ and counting: biodiversity of the Brazilian Pampa. Front Biogeogr 15(2): e59288. https://
doi.org/10.21425/F5FBG59288.

BRASIL DE FATO. 2020. Titânio no Sul; zinco, chumbo, cobre e fosfato na Campanha. Available at: https://www.brasildefato.
com.br/2020/02/01/titanio-no-sul-zinco-chumbo-cobre-e-fosfato-na-campanha/. Accessed: August 24, 2025.

BRASIL DE FATO. 2024. Projeto Retiro: extração de titânio e outros minerais ameaça territórios de vida em São José do 
Norte (RS). Available at: https://www.brasildefato.com.br/2024/04/23/projeto-retiro-extracao-de-titanio-e-outros-
minerais-ameaca-territorios-de-vida-em-sao-jose-do-norte-rs/. Accessed: August 24, 2025.

CANOFRE F. 2022. Observatório da Mineração. Sede das termelétricas mais poluentes do país, cidade gaúcha 
rejeita dados e defende dependência do carvão. Available at: https://observatoriodamineracao.com.br/sede-das-
termeletricas-mais-poluentes-do-pais-cidade-gaucha-rejeita-dados-e-defende-dependencia-do-carvao/. Accessed: 
August 24, 2025.

DEPRAITER L & GOUTTE S. 2023. The role and challenges of rare earths in the energy transition. Res Policy 86: 104137. 
https://doi.org/10.1016/j.resourpol.2023.104137.

G1RS. 2025a. Brasil reivindica ilha submersa no Atlântico do tamanho da Espanha rica em ‘minerais do futuro’: entenda. 
Available at: https://g1.globo.com/rs/rio-grande-do-sul/noticia/2025/07/05/brasil-reivindica-ilha-submersa-no-
atlantico-do-tamanho-da-espanha-rica-em-minerais-do-futuro-entenda.ghtml. Accessed: August 24, 2025.

G1RS. 2025b. Pesquisadores identificam alta concentração de terras raras na Região Central do RS. Available at: https://
g1.globo.com/rs/rio-grande-do-sul/noticia/2025/08/11/pesquisadores-identificam-alta-concentracao-de-terras-
raras-na-regiao-central-do-rs.ghtml. Accessed: August 24, 2025.

MAPBIOMAS. 2025. South American Pampa loses a fifth of its grassland vegetation between 1985 and 2021. Available 
at: https://brasil.mapbiomas.org/en/2022/12/14/pampa-sul-americano-perde-um-quinto-da-vegetacao-campestre-
entre-1985-e-2021/. Accessed: August 24, 2025.

PINTO I, HENRIQUES B, VIANA T, FREITAS R, PEREIRA E & ANTUNES SC. 2025. From High-Tech To High-Risk? Unveiling the Acute 
Ecotoxicological Effects of Rare Earth Elements on Daphnia magna. Bull Environ Contam Toxicol 114: 67. https://doi.
org/10.1007/s00128-025-04044-7.

SECRETARIA DE MINAS E ENERGIA – RIO GRANDE DO SUL. 2018. Mineração no Rio Grande do Sul: diagnóstico setorial e visão 
de futuro. Sumário Executivo. Porto Alegre: Secretaria de Minas e Energia, Governo do Estado do Rio Grande do Sul, 
Vol. 1, p. 88. Available at: https://admin.sema.rs.gov.br/upload/arquivos/202302/28143223-mineracao-no-rs-2018-
versao-web.pdf.

TAKEHARA L, SHINTAKU I, RABELO DM & SILVEIRA FV. 2015. Avaliação do potencial de Terras Raras no Brasil. Informe de 
Recursos Minerais, Série Minerais Estratégicos, nº 02. Brasília: CPRM – Serviço Geológico do Brasil. Available at: https://
rigeo.sgb.gov.br/handle/doc/16923.

UNESCO – UNITED NATIONS EDUCATIONAL, SCIENTIFIC AND CULTURAL ORGANIZATION. 2023. Caçapava UNESCO Global Geopark. 
Available at: https://www.unesco.org/en/iggp/geoparks/cacapava. Accessed: August 24, 2025.

UFSM – UNIVERSIDADE FEDERAL DE SANTA MARIA. 2025. UFSM, UFRGS e Unipampa identificam rochas ricas em elementos 
de terras raras em Caçapava do Sul. Available at: https://www.ufsm.br/2025/08/08/terras-raras-cacapava. Accessed: 
December 11, 2025.

VAN DOVER C ET AL. 2017. Biodiversity loss from deep-sea mining. Nature Geosci 10: 464-465. https://doi.org/10.1038/
ngeo2983.



JOEL HENRIQUE ELLWANGER et al.	 LETTER TO THE EDITOR

An Acad Bras Cienc (2026) 98(2)  e20250955  3 | 3 

VELLEDA L. 2024. Sul21. Projeto de mineração de fosfato em Lavras do Sul revolta pecuaristas familiares da região. 
Available at: https://sul21.com.br/noticias/meio-ambiente/2024/11/projeto-de-mineracao-de-fosfato-em-lavras-do-
sul-revolta-pecuaristas-familiares-da-regiao/. Accessed: August 27, 2025.

JOEL HENRIQUE ELLWANGER
https://orcid.org/0000-0002-1040-2738

MARINA ZILIOTTO
https://orcid.org/0000-0001-6129-7934

JOSÉ ARTUR BOGO CHIES
https://orcid.org/0000-0001-7025-0660

Universidade Federal do Rio Grande do Sul (UFRGS), 
Departamento de Genética, Programa de Pós-
graduação em Genética e Biologia Molecular (PPGBM), 
Laboratório de Imunobiologia e Imunogenética, 
Campus do Vale, Avenida Bento Gonçalves, 9500, 
Agronomia, 91501-970 Porto Alegre, RS, Brazil

Correspondence to: Dr. Joel Henrique Ellwanger
E- mail: joel.ellwanger@gmail.com

Author contributions
Joel Henrique Ellwanger: Conceptualization, Writing - Original 
Draft. Marina Ziliotto: Writing - Review & Editing. José Artur 
Bogo Chies: Writing - Review & Editing.

How to cite

ELLWANGER JH, ZILIOTTO M & CHIES JAB. 2026. New mining projects 
threaten southern Brazil’s Pampa biome. An Acad Bras Cienc 98: 
e20250955. DOI 10.1590/0001-3765202620250955.

Manuscript received on September 1, 2025;
accepted for publication on January 23, 2026

Handling editor

Alexander Kellner

Data availability

No new data were created or analyzed in this study.


