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We have provided four data files, enabling readers to reproduce figures 1-4 as well as all numerical calculations provided in the text. These files contain lateral mixing coefficients, time series of air-sea anthropogenic and natural carbon fluxes, total and preformed carbon burdens, total and preformed oxygen burdens, and grid information.  We have also provided an additional figure showing the pycnocline depth in the models and data.
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Figure S1: Zonal mean pycnocline depth, calculated as in Gnanadesikan (1999) by taking (z)-(2000m) and computing the first moment of this field with respect to depth between 0 and 2000m. Symbols show calculations from observations, lines the different models (with averages taken between model years 400 and 500).

Data Set S1. Text file containing three possible estimates of the lateral mixing coefficient ARedi and relevant grid information. Variables provided in the file (by column) are 1. GEOLAT_T: Grid latitude in degrees N 2. GEOLON_T: Grid longitude in degrees E. 3. AGM: AGM in m2/s from the control model shown in Fig. 1a. 4. AREDI_2D: Two-dimensional lateral diffusion coefficient ARedi in  m2/s from Abernathey and Marshall (2013) remapped onto the model grid, shown in Fig. 1b. 5. AREDI_ZONAL: Zonally averaged version of AREDI2D, shown in Fig. 1c.

Data Set S2. Text file containing the anthropogenic carbon fluxes from all six model runs as a function of time, latitude. Variables by column 1. Nominal model latitude. 2. Time in days since beginning of common era. (divide by 365 to get year date)  3. ANTHROFLUX400: Air-sea anthropogenic carbon flux in mol/latband/s for AREDI400 run. 4 . ANTHROFLUX800: Air-sea anthropogenic carbon flux in mol/latband/s for AREDI800 run. 5. ANTHROFLUX1200: Air-sea anthropogenic carbon flux in mol/latband/s for AREDI1200 run. 6.. ANTHROFLUX2400: Air-sea anthropogenic carbon flux in mol/latband/s for AREDI2400 run. 7. . ANTHROFLUX2D: Air-sea anthropogenic carbon flux in mol/latband/s for ABER2D run. 8. ANTHROFLUXZONAL: Air-sea anthropogenic carbon flux in mol/latband/s for ABERZONAL run. 9. DICFLUX800: Air-sea carbon flux in mol/latband/s for AREDI800 run, provided to give context for variability. Datasets used to compute Fig 2a-c (sum in latitude and do a 12-point smooth to get curves in 2a and b). 

Data Set S3. Text file containing the vertically summed carbon burdens. Variables by column 1. GEOLAT_T: Grid latitude in degrees N. 2. GEOLON_T: Grid longitude in degrees E. 3. AREA_T: Area of the surface box in m2. 4. DIC400 Carbon burden in mol/m2 for AREDI400 simulation w fixed preindustrial carbon dioxide. 5. DIC800 Carbon burden in mol/m2 for AREDI800 simulation w fixed preindustrial carbon dioxide 6. DIC1200 Carbon burden in mol/m2 for AREDI1200 simulation w fixed preindustrial carbon dioxide 7. DIC2400 Carbon burden in mol/m2 for AREDI2400 simulation w fixed preindustrial carbon dioxide 8. DIC2D Carbon burden in mol/m2 for ABER2D simulation w fixed preindustrial carbon dioxide 9. DICZONAL Carbon burden in mol/m2 for ABERZONAL simulation w fixed preindustrial carbon dioxide 10. ANTHRO400 Carbon burden in mol/m2 for AREDI400 simulation w historical carbon dioxide. 11. ANTHRO800 Carbon burden in mol/m2 for AREDI800 simulation w historical carbon dioxide 12. ANTHRO1200 Carbon burden in mol/m2 for AREDI1200 simulation w historical carbon dioxide 13. ANTHRO2400 Carbon burden in mol/m2 for AREDI2400 simulation w historical carbon dioxide 14. ANTHRO2D Carbon burden in mol/m2 for ABER2D simulation w historical carbon dioxide 15. ANTHROZONAL Carbon burden in mol/m2 for ABERZONAL simulation w historical carbon dioxide 16. DOUBLING400, Anthropogenic carbon burden in mol/m2 for AREDI400 simulation after 1 century.  16. DOUBLING400, Anthropogenic carbon burden in mol/m2 for AREDI400 simulation after 1 century.   16. DOUBLING400, Anthropogenic carbon burden in mol/m2 for AREDI400 simulation after 1 century. 16. DOUBLING400, Anthropogenic carbon burden in mol/m2 for AREDI400 simulation after 1 century.   16. DOUBLING400, Anthropogenic carbon burden in mol/m2 for AREDI400 simulation after 1 century.   16. DOUBLING400, Anthropogenic carbon burden in mol/m2 for ABER2D simulation after 1 century.   16. DOUBLINGZONAL, Anthropogenic carbon burden in mol/m2 for ABERZONAL simulation after 1 century.  Variables here used to make Fig. 2d and Fig. 3 (take difference between anthro and dic variable and integrate zonally to get Fig. 2, take differences to get Fig. 3a, 3c and 3e, Figs. 3b, 3d, 3f can be gotten directly from file).
Data Set S4. Text  file containing depth integrated carbon and preformed phosphate burdens as a function of time. Area-summed over model latitude bands to reduce data volume (to compute Fig. 4 simply sum with latitude, to compute average divide by the of sum area_t over a latitude band). All concentrations are in mol/latitude band. Variables are 1. Nominal latitude. 2. Time in days in Common Era. 3. DIC400: Zonally integrated DIC AREDI400 control model. 4. DOUBLING400: Zonally integrated DIC in from AREDI400 doubled CO2 run. 5. DIC_PRE400: Preformed DIC (set to surface value, no sources or sinks in interior) from AREDI400 control run. 6. DOUBLING400_DICPRE: Preformed DIC  from AREDI400 doubling run. 7. PO4_PRE400, Preformed phosphate (set to surface values at surface, no sinks or sources in interior) from AREDI400 Control run. 8. DOUBLING400_PO4PRE: Preformed phosphate from AREDI400 doubling run. 9. DIC2400: Zonally integrated DIC AREDI2400 control model. 10. DOUBLING2400: Zonally integrated DIC in from AREDI2400 doubled CO2 run. 11. DIC_PRE2400: Preformed DIC (set to surface value, no sources or sinks in interior) from AREDI2400 control run. 12. DOUBLING2400_DICPRE: Preformed DIC  from AREDI2400 doubling run. 13. PO4_PRE2400, Preformed phosphate (set to surface values at surface, no sinks or sources in interior) from AREDI2400 Control run. 14. DOUBLING2400_PO4PRE: Preformed phosphate from AREDI2400 doubling run. 15. DIC2D: Zonally integrated DIC ABER2D control model. 16. DOUBLING22D: Zonally integrated DIC in from ABER2D doubled CO2 run. 17. DIC_PRE2D: Preformed DIC (set to surface value, no sources or sinks in interior) from ABER2D control run. 18. DOUBLING2D_DICPRE: Preformed DIC  from ABER2D doubling run. 19. PO4_PRE2D, Preformed phosphate (set to surface values at surface, no sinks or sources in interior) from ABER2D Control run. 20. DOUBLING2D_PO4PRE: Preformed phosphate from ABER2D doubling run. 21. DICZONAL: Zonally integrated DIC ABERZONAL control model. 22. DOUBLING2ZONAL: Zonally integrated DIC in from ABERZONAL doubled CO2 run. 23. DIC_PREZONAL: Preformed DIC (set to surface value, no sources or sinks in interior) from ABERZONAL control run. 24. DOUBLINGZONAL_DICPRE: Preformed DIC  from ABERZONAL doubling run. 25. PO4_PREZONAL, Preformed phosphate (set to surface values at surface, no sinks or sources in interior) from ABERZONAL Control run. 26. DOUBLINGZONAL_PO4PRE: Preformed phosphate from ABERZONAL doubling run
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