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Earth’s surface undergoes rapid changes through interactions with fluids, leading to dynamic topography evolution over time. Materials are transported from source to sink by fluid flow, creating a series of geomorphological structures along the way. Our primary goal is to understand the dynamics of these processes to better interpret the rock record. By employing process-focused approaches, we aim to verify and quantify long-standing geological premises, ultimately refining the fundamentals of geological interpretation. In today's presentation, I will discuss my research on marine terrace modeling as one example.
Wave erosion forms characteristic landforms in coastal areas, including "flat" surfaces known as wave-cut platforms and "steep" walls referred to as sea cliffs. Over geological timescales, fluctuating sea levels can create flat surfaces and steep walls at various elevations, ultimately resulting in a step-like topography termed marine terrace structures. These features enable the use of marine terrace elevation distributions to infer historical rates of vertical tectonic movement at sites containing marine terraces (Lajoie, 1986; Ota et al., 1996; Pedoja et al., 2014; Morel et al., 2022). However, the majority of studies have predominantly concentrated on the subaerially exposed portions of marine terraces.
Given the current highstand of global sea levels, evidence of paleo-sea-level history extends to depths exceeding 100 meters underwater. Thus, submarine terraces, being underwater during the current sea-level highstand, are subject to multiple modifications from sea-level fluctuations, making them inherently polygenetic. This contrasts with their subaerial counterparts, which typically form during single highstand events.
This study aims to investigate the mechanisms behind the generation and preservation of submarine terraces to address the question: "How is this staircase topography formed over geological timescales?" We combine one-dimensional topographic evolution modeling with the actual topography of Dokdo, a volcanic island in the East Sea of Korea. The high-resolution bathymetric map of this island, which lacks significant sediment layers or large sediment inputs from the mainland, provides a unique opportunity to test and apply our models with minimal interference. By reconstructing the formation of marine terraces on this volcanic island's summit, we propose scenarios for its long-term subsidence history. Additionally, this study offers insights into the topographic evolution of volcanic islands into guyots.
