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The study of past interglacials, periods of reduced ice volume like our present interglacial, the Holocene, is
crucial for understanding the future climate. The so-called “super interglacial” MIS 31 (1.082-1.062 ka) is a
period of primary interest in this regard as it is considered among the best analogues for the current and projected
global warming. However, key questions remain about the regional signature of its extreme orbital forcing and
intra-interglacial variability. Based on a new direct land-sea comparison in SW Iberian margin IODP Site U1385
we examine the climatic variability between 1100 and 1050 ka including the “super interglacial” MIS 31, a
period dominated by the 41-ky obliquity periodicity. Pollen and biomarker analyses at centennial-scale-resolution
provide new insights into the regional vegetation, precipitation regime and atmospheric and oceanic temperature
variability on orbital and suborbital timescales.
The MIS 31 extreme insolation (precession) forcing was favorable for an anomalously warm interglacial charac-
terized by enhanced seasonality in the SW Iberia region. However, our study shows that, unlike other locations
at higher latitudes, atmospheric and sea-surface temperatures were not exceptionally high in the context of other
middle- to late Pleistocene interglacials. Moreover, the Site U1385 pollen-based vegetation record reveals for
the first time an unexpected temperate and humid climate regime marked by low abundance of Mediterranean
sclerophylls and the development of diverse summer drought-intolerant trees. This muted seasonality during
MIS 31 is consistent with analysis of vegetation dynamics and cross-correlation coefficients showing a dominant
influence of obliquity on the forest development rather than precession. Prevailing obliquity-driven vegetation and
climatic changes, in agreement with modeling experiments, are likely associated to a decrease in the seasonal
distribution of rainfall in SW Iberia resulting from higher summer precipitation associated to obliquity maxima
rather than to precession minima.


