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The Gulf Stream location in the Global Real Time Ocean 
Forecast System model (RTOFS). Courtesy of NOAA.

[Franklin-Folger chart of the Gulf Stream]. 1768. Geography 
and Map Division, Library of Congress.

What do we know about ocean circulation

http://www.opc.ncep.noaa.gov/sst/GulfStream_compare.shtml
https://www.loc.gov/item/88696412/?loclr=blogmap
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HOW TO RECONSTRUCT THE OCEANS PAST

and many more …



Figure 5. Integrated approach using marine sedimentary sequences to unravel terrestrial and oceanic changes 
during abrupt climate events and pathways of terrestrial and marine microfossil deposition. Forams: 
foraminifera. Modified from Center for Advanced Marine Core Research, Kochi University. (2020)
https://www.kochi-u.ac.jp/marine-core/research/.
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Figure 2. Schematic representation of the potential of planktonic 
foraminifera to provide insights in zooplankton ...

https://doi.org/10.1093/icesjms/fsab123


Figure 1. Schematic figure showing 
the three main eco groups as 
defined in Aze et al. (2011) based 
on stable isotope measurements. 
This figure is illustrative and does 
not represent absolute values for 
each ecogroup. Top to bottom the 
mixed layer is represented by 
schematic outlines of Acaranina
spp., Chiloguembelina spp., 
Morozovelloides spp. and 
Globigerinatheka spp. Left to right 
the thermocline is represented by 
Subbotina spp. and Hantkenina spp. 
and the subthermocline
represented by Catapsydrax spp. 
and Jenkinsina spp. Note the 
reversed scale on the x-axis. 
Modified from Pearson (1998).

https://www.frontiersin.org/articles/10.3389/fevo.2021.679722/full
https://www.frontiersin.org/articles/10.3389/fevo.2021.679722/full
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Figure 1. Living and fossil planktonic foraminifera. Panel (a) shows 
living specimens of planktonic foraminifera ...

https://doi.org/10.1093/icesjms/fsab123


Planktonic foraminifera assemblage from Caribbean sediments. 
Source: Michal Kucera













CLIMAP Project Members (1976): CLIMAP sea surface temperature anomaly (LGM-modern).





This map shows the reconstructed LGM sea-surface temperature anomaly, computed as the difference between the Last Glacial 
Maximum (LGM, between 19,000 and 23,000 years before present) and present day, in units of °C for the Northern Hemisphere 
winter season (January-February-March).









BAYSPLINE: A New Calibration for the Alkenone Paleothermometer
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Coccolithophore paleoproductivity and ecology response to deglacial and Holocene changes 
in the Azores Current System
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What about the deep ocean ?



Figure 1: Our understanding of processes and feedbacks between different components of the Earth system has remarkably 
expanded over the last decades, here illustrated by conceptual visualizations of global ocean circulation over time: from the
"Great Ocean Conveyor Belt" (left; Broecker 1987), to more complex ocean circulation dynamics (middle) with different deep 
water formation sites (yellow dots; Rahmstorf 2002) and (right) to an ocean with different water masses that interact and 
interfere with each other in a complex manner (Talley 2013). Different colors depict different types of water masses (see 
aforementioned references).

Broecker 1987 Rahmstorf 2002 Talley 2013

The Global Conveyor Belt (and it’s improvement) 



Mackensen& Schmiedl (2019): Stable carbon isotopes in paleoceanography: atmosphere, oceans, and sediments,

Earth-Science Reviews, Volume 197, 2019,
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