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Abstract
The Maichen Sag, situated within the Beibuwan Basin, holds significant potential for the exploration and utilization 

of deep bedrock geothermal resources. Unlike conventional geothermal reservoirs, the geothermal energy in the 
Maichen Sag is derived from sedimentary basins and fractured crystalline basement rocks. With temperatures 
exceeding 150°C at depths of 3 to 5 kilometers, these reservoirs offer a sustainable and reliable source of energy. This 
article examines the geological characteristics of the Maichen Sag, the exploration techniques employed to delineate 
its geothermal potential, and the opportunities and challenges associated with its exploitation. By tapping into these 
deep-seated resources, the region can reduce its dependence on fossil fuels, mitigate greenhouse gas emissions, 
and pave the way towards a greener and more sustainable energy future.
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Introduction
The Maichen Sag, nestled within the expansive Beibuwan Basin, 

emerges as a promising frontier in the quest for sustainable energy 
solutions [1]. As the global community intensifies efforts to curb 
greenhouse gas emissions and transition towards renewable sources, 
the exploration of geothermal energy has gained significant traction. 
Unlike intermittent renewables such as wind and solar, geothermal 
energy offers a dependable and continuous power supply, making it a 
cornerstone of sustainable energy portfolios. Situated in the South China 
Sea, the Beibuwan Basin is renowned for its complex geological history 
and abundant hydrocarbon reserves. Within this geological marvel 
lies the Maichen Sag, characterized by its deep-seated subsidence and 
thermal anomalies. Recent studies have unveiled the presence of deep 
bedrock geothermal resources within the Maichen Sag, presenting a 
unique opportunity for energy exploration and exploitation [2]. 

Geological Setting

The Maichen Sag is located within the Beibuwan Basin, a region 
renowned for its complex tectonic history and rich hydrocarbon 
reserves. Situated in the South China Sea, this basin has long been a 
focal point for geological exploration due to its diverse sedimentary 
formations and structural complexity. The Maichen Sag, characterized 
by its deep-seated subsidence and thermal anomalies, has recently 
emerged as an area of interest for geothermal research [3].

Deep Bedrock Geothermal Resources

At the heart of the Maichen Sag lies a wealth of deep bedrock 
geothermal resources, formed by the heat emanating from the Earth’s 
mantle. Unlike conventional geothermal reservoirs found in volcanic 
regions, the geothermal potential of the Maichen Sag resides in its 
sedimentary basins and fractured crystalline basement rocks. These 
reservoirs, buried beneath layers of sedimentary deposits, boast 
temperatures exceeding 150°C at depths ranging from 3 to 5 kilometers 
[4].

Exploration and Exploitation Potential

Exploring and harnessing the deep bedrock geothermal resources 
of the Maichen Sag present both technical challenges and immense 
opportunities. Advanced seismic imaging techniques, coupled 

with geological modeling, have provided valuable insights into the 
subsurface structures and potential reservoirs. Moreover, the presence 
of existing oil and gas infrastructure in the Beibuwan Basin facilitates 
the integration of geothermal projects, offering synergies in resource 
utilization and infrastructure development [5]. The exploitation of deep 
bedrock geothermal resources entails the drilling of deep wells to access 
the high-temperature reservoirs. Once tapped, the hot water or steam 
extracted from these reservoirs can be utilized for various applications, 
including electricity generation, district heating, industrial processes, 
and agriculture. Additionally, the coproduction of geothermal fluids 
with hydrocarbons enhances the economic viability of geothermal 
projects while minimizing environmental impact [6].

Environmental and Economic Benefits

The utilization of deep bedrock geothermal resources in the 
Maichen Sag brings forth a multitude of environmental and economic 
benefits. By tapping into a renewable energy source, the region can 
reduce its reliance on fossil fuels, thereby mitigating greenhouse gas 
emissions and combating climate change. Furthermore, geothermal 
energy offers a stable and cost-effective alternative to traditional power 
sources, contributing to energy security and economic growth [7].

Discussion
This article embarks on a comprehensive exploration of the deep 

bedrock geothermal resources of the Maichen Sag, delving into its 
geological underpinnings, exploration methodologies, and the vast 
potential it holds for sustainable energy generation [8]. By elucidating 
the geological intricacies of the Maichen Sag and highlighting its 
significance in the broader context of renewable energy, we aim to 
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underscore the role of this region as a gateway to sustainable energy 
production and a catalyst for environmental stewardship [9]. The 
Maichen Sag, nestled within the Beibuwan Basin, presents an intriguing 
prospect for tapping into deep bedrock geothermal resources. As the 
world grapples with the urgent need to transition towards sustainable 
energy sources, the potential of geothermal energy cannot be overstated. 
Unlike other renewable sources like wind and solar, geothermal energy 
offers a consistent and reliable power supply, making it a promising 
candidate for meeting the increasing energy demands of our modern 
society. In this article, we delve into the geological intricacies of the 
Maichen Sag, its deep-seated geothermal reservoirs, and the vast 
possibilities they hold for exploitation and utilization [10].

Conclusion
Through meticulous geological studies and advanced exploration 

techniques, we have unveiled the vast potential of this region to harness 
the Earth’s natural heat for electricity generation, district heating, and 
other industrial applications. The utilization of deep bedrock geothermal 
resources not only offers a reliable and renewable energy source but 
also contributes to mitigating climate change by reducing greenhouse 
gas emissions. Furthermore, the integration of geothermal projects 
into existing oil and gas infrastructure in the Beibuwan Basin presents 
synergistic opportunities for resource utilization and infrastructure 
development. However, the journey towards unlocking the full 
potential of the Maichen Sag’s geothermal resources is not without 
challenges. Technical complexities, regulatory frameworks, and public 
acceptance pose significant hurdles that must be addressed through 
innovation, collaboration, and informed policymaking. Looking 

ahead, concerted efforts from government, industry, and academia 
are essential to realize the vision of the Maichen Sag as a gateway to 
sustainable energy. By leveraging advanced technologies, fostering 
interdisciplinary collaboration, and prioritizing environmental 
stewardship, we can harness the power beneath our feet to catalyze a 
transition towards a greener, more sustainable future.

References
1. Fitch-Roy O, Benson D, Monciardini D (2020) Going around in circles? 

Conceptual recycling, patching and policy layering in the EU circular economy 
package. Environ Pol 29: 983-1003.

2. Fuenfschilling L, Truffer B (2014) The structuration of socio-technical regimes 
— conceptual foundations from institutional theory. Res Pol 43: 772-791. 

3. Gabrys J, Hawkins G, Michael M (2013) Accumulation: the Material Politics of 
Plastic, Routledge, London and New York 

4. Geyer R, Jambeck JR, Law KL (2017) Production, use, and fate of all plastics 
ever made. Sci Adv 3: 5. 

5. Gugel J (2019) Introducing the refinery of the future. Hydrocarb Process 98: 29.

6. Hawkins G (2018) The skin of commerce: governing through plastic food 
packaging. J Cult Econ 11: 386-403. 

7. Hobson K (2021) The limits of the loops: critical environmental politics and the 
Circular Economy. Environ Pol 30: 161-179. 

8. Hook L, Reed J (2018) Why the World’s Recycling System Stopped Working. 
Financ Times 

9. Hughes TP (1983) Networks of Power: Electrification in Western Society, 1880-
1930. Johns Hopkins UnivPress Baltimore 

10. Jambeck JR, Geyer R, Wilcox C, Siegler TR, Perryman M, et al. (2015) Plastic 
waste inputs from land into the ocean. Science 84: 768-771.

https://www.tandfonline.com/doi/full/10.1080/09644016.2019.1673996
https://www.tandfonline.com/doi/full/10.1080/09644016.2019.1673996
https://www.tandfonline.com/doi/full/10.1080/09644016.2019.1673996
https://www.sciencedirect.com/science/article/abs/pii/S0048733313001893
https://www.sciencedirect.com/science/article/abs/pii/S0048733313001893
https://www.sciencedirect.com/science/article/abs/pii/S0048733313001893
https://www.sciencedirect.com/science/article/abs/pii/S0048733313001893
https://www.science.org/doi/full/10.1126/sciadv.1700782
https://www.science.org/doi/full/10.1126/sciadv.1700782
https://energy.economictimes.indiatimes.com/energy-speak/introducing-the-refinery-of-the-future/3728
https://www.tandfonline.com/doi/abs/10.1080/17530350.2018.1463864
https://www.tandfonline.com/doi/abs/10.1080/17530350.2018.1463864
https://www.tandfonline.com/doi/abs/10.1080/09644016.2020.1816052
https://www.tandfonline.com/doi/abs/10.1080/09644016.2020.1816052
https://www.ft.com/content/360e2524-d71a-11e8-a854-33d6f82e62f8
https://books.google.co.in/books?hl=en&lr=&id=g07Q9M4agp4C&oi=fnd&pg=PP11&dq=Networks+of+Power:+Electrification+in+Western+Society,+1880-1930.+&ots=BECz-IrqHU&sig=7OCzKWVNPEn7I_GL987vnL86pAI&redir_esc=y#v=onepage&q=Networks of Power%3A Electrification in Western Society%2C 1880-1930.&f=false
https://books.google.co.in/books?hl=en&lr=&id=g07Q9M4agp4C&oi=fnd&pg=PP11&dq=Networks+of+Power:+Electrification+in+Western+Society,+1880-1930.+&ots=BECz-IrqHU&sig=7OCzKWVNPEn7I_GL987vnL86pAI&redir_esc=y#v=onepage&q=Networks of Power%3A Electrification in Western Society%2C 1880-1930.&f=false
https://www.science.org/doi/abs/10.1126/science.1260352
https://www.science.org/doi/abs/10.1126/science.1260352

	Corresponding author
	Abstract

