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CONCLUSIONS In the Bern3D model a shutdown and sub-
sequent recovery of the Atlantic MOC, as 

well as modulations of the sea-ice cover, cause substantial marine 
surface reservoir age changes in parts of the Atlantic. These re-
gions are all a�ected by changes in upwelling strength or vertical 
mixing. Because reservoir age includes the atmospheric and the 
ocean radiocarbon signals, regions not a�ected by changes in 
ocean ventilation only show small reservoir age anomalies.
Reservoir age model results match fairly well with the reconstruc-
tions by Bondevik et al. [2006], especially when pre-YD pCO2 values 
and changes in sea-ice cover are considered. The e�ect of radiocar-
bon production rate variations on reservoir age is small for the YD 
period.

Fig. 1: Surface and bottom reservoir age distribution for the modern ocean (CTRL, �rst column), as well as their anomalies for a shutdown and subsequent recovery of 
the Atlantic MOC (forced by freshwater perturbations into the Greenland-Iceland-Norwegian Sea; timing indicated in Fig. 3): Column 2: short-term variations due to the 
MOC shutdown (100 yr after the start of the perturbation (referred to as ASP) compared to CTRL. Column 3: long-term variations due to the MOC shutdown (yr 1100 
ASP compared to CTRL). Column 4: short-term variations due to the recovery of the MOC (change in reservoir age between yr 1100 ASP and yr 1200 ASP). The states of 
the Southern Ocean (SO) and Atlantic MOC are shown in row 3 (in Sv, 1 Sv = 106 m3s-1).
High surface reservoir ages indicate upwelling of old, radiocarbon depleted waters from the deep ocean. Positive surface reservoir age anomalies point to increased 
upwelling. Positive bottom reservoir age anomalies indicate isolated abyssal water masses.

Fig. 2: Atmospheric and surface ocean Δ14C (upper 
panel) and surface reservoir age (lower panel) for 
the northeastern Atlantic (region marked in Fig. 1; 
scenario described in Fig. 1).
Large changes in reservoir age occur when atm. 
and surface ocean Δ14C behave di�erently. This is 
the case in regions with changes in ocean ventilation.

Fig. 3: Surface reservoir age time-series for 
the YD for the northeastern Atlantic:
For changes of the MOC as described in 
Fig. 1 (STDR), increased North Atlantic sea-
ice extent during the shutdown (>63˚N, 
ICE), pre-YD pCO2 (instead of modern 
value, PCO2) and radiocarbon production 
rate (PROD’RATE [Muscheler et al., 2000]).
Paleodata from Bondevik et al., [2006] for 
the Norwegian west coast and from Bard 
et al., [1994] for the North Atl. (gray bars).
Model yr 0 was pinned to the data such 
that a good match between model and 
data was obtained for the YD period.
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OVERVIEW Past radiocarbon reservoir age is an important 
measure necessary for radiocarbon dating pur-

poses in marine archives and is de�ned as the radiocarbon age dif-
ference between the atmosphere and the surface ocean. Here we 
show that reservoir age is a very valuable �ngerprint for changes in 
upwelling strength and vertical mixing in the ocean. Surface and 
bottom reservoir ages are modeled for the Younger Dryas (YD) 
period, i.e. for a shutdown and subsequent recovery of the Atlantic 
meridional overturning circulation (MOC) and for changes in sea-ice 
cover, atmospheric pCO2 and radiocarbon production. We use the 
cost-e�cient Bern3D ocean model [Müller et al., 2006]. The results 
are compared to reconstructions by Bondevik et al. [2006] from 
sediment cores from the Norwegian west coast [Ritz et al., 2008].
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