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Abstract 

The Modgunn hydrothermal vent complex (HTVC) is one of hundreds of explosion craters that pepper 

the Vøring and Møre basins on the Norwegian continental margin. These HTVCs are rooted in 

shallow sill intrusions from the North Atlantic Igneous Province (NAIP) and are evidence of the 

explosive release of volatiles created by both contact metamorphism of country rock and the degassing 

of magma. Many of these craters appear to terminate close to the Paleocene–Eocene boundary in 

seismic sections, which led to the hypothesis that thermogenic degassing may have instigated and/or 

prolonged the Paleocene–Eocene Thermal Maximum (PETM) at ~56 Ma (Svensen et al. 2004). The 

International Ocean Discovery Program (IODP) Expedition 396 visited the Norwegian continental 

margin in 2021 to drill key NAIP localities. The Modgunn HTVC is on the edge of the Vøring Plateau 

with very little sedimentary cover, allowing for multiple holes to be drilled in a transect across the 

vent (Sites U1567-U1568). Initial isotopic and biostratigraphic findings placed the vent infill to just 

before and during the PETM, corroborating the hypothesis of a link between thermogenic degassing 

and the intense global warming (Berndt et al. 2023). The Modgunn locality is a perfect locality for 

geochemical studies across the Paleocene–Eocene boundary, as the rapid infill of the vent crater 

allows for high-resolution study of sediments in close proximity to NAIP activity. 

Here we present a detailed chemostratigraphy of the Modgunn vent infill, expanding on the existing 

data set to identify the onset of the PETM in four of the five holes. Geochemical analyses of volcanic 

ash layers suggests several distinct populations from proximal to distal source within the NAIP. The 

occurrence of glendonite crystals in the Modgunn vent infill strata, a pseudomorph of the mineral 

ikaite, suggests cold bottom waters in the Nordic Seas, suggesting extremely stratified conditions in 

these restricted seas. Exotic pore water chemistries within the vent infill indicate that ikaite formation 

may have been promoted by volcanic ash-rich strata. Magmatic proxies such as mercury (Hg) contents 

indicate that vent activity in very close proximity to the Modgunn HTVC continued during the PETM, 

further linking the emplacement of the NAIP to the hyperthermal conditions. 

References  

Berndt, C., Planke, S., Alvarez Zarikian, C.A., Frieling, J., Jones, M.T., Millett, J. M., Brinkhuis, H., Bünz, S., Svensen, 

H.H., Longman, J., Scherer, R.P., Karstens, J., Manton, B., Nelissen, M., Reed, B., Faleide, J.I., Huismans, R.S., 

Agarwal, A., Andrews, G.D.M., Betlem, P., Bhattacharya, J., Chatterjee, S., Christopoulou, M., Clementi, V.J., Ferré, 

E.C., Filina, I.Y., Guo, P., Harper, D.T., Lambart, S., Mohn, G., Nakaoka R., Tegner, C., Varela, N., Wang, M., Xu, 

W., and Yager, S.L. 2023: Shallow-water hydrothermal venting linked to the Palaeocene–Eocene Thermal Maximum. 

Nature Geoscience 16, 803–809. 

Svensen, H., Planke, S., Malthe-Sørenssen, A., Jamtveit, B., Myklebust, R., Eidem, T.R., & Rey, S.S., 2004: Release of 

methane from a volcanic basin as a mechanism for initial Eocene global warming. Nature 429, 542–545. 


