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During scientific drilling at Svyatogor Ridge in the Eastern Fram Strait, an exceptionally high
geothermal gradient was observed. To understand this anomaly, this study examined three
hypotheses: efficient heat conduction from young oceanic crust, suppression of cooling by a
thick sedimentary cover, and upward fluid flow through faults. First, the thermal properties
of sediment core samples were measured. Using these and additional properties, we constructed
a one—dimensional thermal-fluid model and conducted inverse analysis to estimate the basal heat
flow and upward fluid flux that minimize the difference between the observed and estimated in-
situ temperature profile. The results revealed a significantly high heat flow and a minimal
upward fluid flux. This high heat flow aligns with the young age of the oceanic |ithosphere,
confirming efficient heat conduction. Furthermore, the analysis showed that the thick
sedimentary layer acts as a thermal blanket, preventing seawater penetration and suppressing
convective cooling. Therefore, the first two hypotheses were quantitatively supported. Future
research requires three—dimensional modeling that incorporates fault structures to evaluate the
influence of localized thermal fluid flow on the overall thermal system.




