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Progress and Prospects of Submarine Scientific Investigations in the Arctic

Ocean under the Framework of Global Governance

Jiabiao Li'*" Shuying Leng®"* Liang Zhang® Weiwei Ding'*”’ Tao Zhang'”
1. Second Institute of Oceanography ., Ministry of Natural Resources, Hangzhou 310012
2. Key Laboratory of Submarine Geosciences s Ministry of Natural Resources, Hangzhou 310012
3. Department of Earth Sciences, National Natural Science Foundation of China, Beijing 100085
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. Institute of Geology and Geophysics, Chinese Academy of Sciences s Beijing 100029

Abstract The Arctic has emerged as a new focal point and ‘new frontier’ in global ocean governance.
Submarine scientific investigations in the Arctic exhibit notable sensitivity and higher technical thresholds,
characterized by a strong integration of national needs, scientific objectives, and technological equipment.
Driven by the compelling demands of polar governance and extended continental shelf delineation, Arctic
and stakeholder nations have engaged in extensive international cooperation, overcoming a series of
technical bottlenecks such as sub-ice seismic exploration, and hydrothermal exploration and drilling in ice-
covered regions. Multiple large-scale submarine exploration and survey programs have been implemented,
yielding groundbreaking insights into fundamental scientific questions such as the geodynamics of ultra-
slow spreading mid-ocean ridges, hydrothermal processes and unique habitats involving multi-spheric
interactions, and global climate change. As a near-Arctic nation, China has actively contributed to
knowledge and participated in Arctic’s ocean governance through submarine scientific investigations of
Arctic Ocean in recent years. China has led the Joint Arctic Scientific Mid-ocean ridge Insight Expedition
(JASMInE) and actively participated in international initiatives such as the International Bathymetric Chart
of the Arctic Ocean (IBCAQO). This paper reviews the major large-scale submarine scientific investigation
programs in the Arctic Ocean, focusing on the background, technological innovations, significant scientific
findings, and their impact on international governance. It also provides an outlook on the future trends of

submarine scientific investigations in the Arctic Ocean.
Keywords Arctic governance; Arctic Ocean; ice zone submarine exploration; international cooperation
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