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Response to Michael Roger son

Major comments

- “Inadequate quantitative analysis: The analysiditbéérences between SST estimates is
handled verbally, rather than fully quantitativdlyeally feel this part of the manuscript

would benefit from being altered to form a quanitia assessment about how important these

differences are. | am very surprised to see no foiriinary plotor correlation analysis

between these different lines of evidence, and rasquantitative comparison of the
correlation between various SST estimates and 18Dgably detrended for sea level).

Wigagles are nicebut they are not the only way to represent this'd

—~>Each proxy has been analysed independently anspectfically in the same interval.
Doing binary plots on the few existing common psiexcludes many of the time intervals
here investigated : for example only 17 samplesc{mam of 160) are common &°0,
foraminifera derived SST and dinocyst derived S&Tcbre MD99-2239, 25 samples

(maximum of 76) on core MD04-2805 CQ and 0 samplaximum of 68) for core SU-8118.

-1t is not actually so frequent to observe suchravecgent variability between proxies in
paleoclimatic studies (obtaining converging mul8iSrecords on a same core, i.e Marshall et
al.,, QSR 2002; Eynaud et al., JQS 2004). Howewarrder to quantifyhe differences

between proxy reconstructions, we have interpola&deminiferal data (with generally higher
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resolution than dinocyst ones) according to thedyst levels. It enables us to obtain a
correlation coefficient, mean differences (and déd deviations) between SST
reconstructions. This information will be addedrogure 5. Of course, we could repeat this
operation in order to compare dinocyst and forafeial SST with'%0 values. It will require
interpolating data once more and coefficient catreh will not reach 0.9 so far for any of the
proxies. This calculation, provided that it is rstit (?), will not help us more to discriminate

the best reconstruction of temperature. Hence ¢led for overlapping reconstructions...

- “l would also strongly recommend comparison oirtheeraged LGM output with

recently published compilations from MARGO and PMIPMIP2. This would place their
findings better into the regional context, and distp them contribute to ongoing efforts in
model-data comparison. Several papers showing MAR@E-slice data could be used to
source the information (e.g. (Waelbroeck et al.®@hd although the Gulf of Cadiz is on the
edge of their regions of interest, (Kageyama e2@0D6) and (Otto-Bliesner et al. 2009)
provide appropriate model data for comparison. Vdr@us means and variances for the
LGM temperature anomaly from the authors data cbaldompared to the model output in a

similar method to that used in figure 6 from (Kagew et al. 2006).”

- Masa Kageyama will be included in the authorshefrevised manuscript and will help us
to enlarge the discussion with a new focus on tmeparison between data and model
outputs. She has prepared a figure analogous figtime cited by the reviewer updated with

the new data presented here.
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> “Is the MARGO "MAT" actually the ANN? It is wortdouble checking this point, as most

MARGO foraminiferal SST maps are built on the neBIiN method!”

- The modern analog technique (MAT), developed bioG1990) - also known as the best
analogue technique (see Guiot and de Vernal, 2004 feview) - and used here to generate
foraminifera derived reconstructions is very diéfier from the Artificial Neural Networks
(ANN) method, but very close to the SIMMAX one @fmann et al., 1996). The MARGO
foraminifera-derived reconstructions tested diff¢r@pproaches (including ANN,
SIMMAX/MAT,; see Kucera et al., 2005) to concludathall methods produced fairly robust

glacial Atlantic SST”.

- Maps, generated for the “Nature geosciences 208pér, combine multiproxy results
(including dinocyst + foraminifera) but are not piblased on ANN. The same can be applied
to the maps in the paper of Kucera et al. (2008ly one figure (Figure 13) used the ANN

results.

- Referring to the comparison with MARGO results needor us, the comparison to a
multi-proxy compilation (the originality of the MARO approach) and not only to a
foraminifera derived one (i.e. as CLIMAP, 1981) eTirew figure on model-data comparison
will include both the individual MARGO data setsr(each proxy) and the MARGO gridded

multiproxy-based reconstructions from Waelbroecéle(Nature Geoscience 2009).
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- “Planktic foraminiferal MAT temperaturesSST. The idea that the foraminifera may be

generating colder temperatures than the dinocystause they were dwelling deeper in the

water columrconfused me. | could understand this if the dateeva geochemical

measurement that was set at the depth of caleditabut assemblage proxies are calibrated

to SST not to in situ TSurely, this mechanism is impossible for thisati&ven if the
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assemblage at time X did comprise solely taxa dmgebbelow the surface layer, this would
also be the case for the analog assemblage linkiédia the MAT analysis and the analog
assemblage data would still be linked to the serfaater characteristics via the calibration,
which is common for all sites. | simply do not les# this explanation, and | suggest the

authors try again to explain this anomdWaybe one / all of the methods are inherently

biased (or not very good!)?”

- It is true that SSTs reconstructed from forammnaif@ssemblages are based on calibration
on present-day SSTs and not in-situ temperatueedemperatures at deeper levels, where the
foraminifera actually calcify. Implicitly, this cdration makes the assumption of a strong
relationship between SSTs and the in-situ temperat¥When this calibration is used to
reconstruct past SSTs, this same relationshipsisnasd. If the foraminifera move at larger
depths, then the reconstruction will be biasedrédbnstruction methods inherently make
such assumptions; we just wanted to point out Soossible reasons for the differences in

reconstructions for the data we present in thisusaript.

- Furthermore, migration of foraminifera deeply lve twater column is furthermore well

identify in their biological cycle now (i.e. forstance Schiebel et al., 2001 or results from an

ecological model, i.e. Lombard et al., 2011, Biogmences Discuss., 8, 1-49, 2011).
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> “The title: The most important parts of this stuahg 1) the assessment of the performance
of the SST estimation methodologies, 2) the nevghhts into temperature changes observed
in this key region during the last 30ka and 3)dl@@med proof of the concept of a
hydrological front in the Gulf of Cadiz during th&M and other moderately cold periods.
Given this, the title is a little vague! | wouldceemmend altering it to something similar to
"Assessment of Sea Surface Temperature changles @&ulf of Cadiz during the last 30ka,

and implications for glacial changes in regionadtography".”—> will be done.

Minor Comment

- “I do apologise for the self-citation, but givdretfocus of much of this MS on the last 2
Heinrich Events, | think a contribution to this pfem | published last year could be useful
(Rogerson et al. 2010). | also identified the sfranrth-south temperature gradient during

certain times, and not during other times.”

- We have indeed added the reference in the remseaiscript and in the discussion of the
two last HS within the manuscript. However, the Eg¥ddient across the strait of Gibraltar is

much more discussed in the Rogerson et al., 20Huscapt than the N-S gradient.
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