10

15

20

25

Historical Climate off the Atlantic Iberian Peninsula

Abrantes'?, Fitima; Teresa Rodrigues'?, Marta Rufino”™’; Emilia Salgueiro'?; Dulce Oliveira'**;

6

Sandra Gomes'; Paulo Oliveira'; Ana Costa’; Mério Mil-Homens'; Teresa Drago" °; Filipa

Naughton'*

1 —Portuguese Institute for the Ocean and Atmosphere (IPMA), Divisdo de Geologia Marinha (DivGM), Rua Alferedo

Magalhaes Ramalho 6, Lisboa, Portugal
2 - CCMAR, Centro de Ciéncias do Mar, Universidade do Algarve, Campus de Gambelas, 8005-139 Faro, Portugal

3 — IFREMER - Centre Atlantique (French Research Institute for Exploitation of the Sea, Département Ecologie et

Modeles pour 1'Halieutique (EMH), Rue de 1Tle d"Yeu - BP 21105, 44311 Nantes cedex 3, France
4 — Univ. Bordeaux, EPOC, UMR 5805, F-33615 Pessac, France

5 - Centro de Investiga¢do em Biodiversidade e Recursos Genétics (EnvArchCIBIO/InBIO) and Archaeosciences

Laboratory (LARC/DGPC), Rua da Bica do Marqués, 2, 1300-087, Lisboa, Portugal

6 — Instituto Dom Luiz, Universidade de Lisboa, 1749-016 Lisboa, Portugal

Correspondence to: Fatima Abrantes (Fatima.abrantes @ipma.pt)

Rebuttal to Referee # 1

The authors want to thank referee 1 for the careful revision and all the given input.
Minor comments were all taken into consideration. The major comments relate to 4 different aspects, and are discussed

below.

1 — Substitute NAO reconstruction of Trouet et al, (2009) by the more recent reconstruction done by Ortega et al.,

(2015) using more advanced methods, in figures 4 and 5.

Figures 4 and 5 contain the instrumental record, as well as Luterbacher et al (2002), Cook et al., (2002) and Trouet et al.,
(2009) reconstructions. The reconstruction of Ortega et al., (2015) has been plotted in Fig. IR1 for comparison with the
previous, and will be included in the revised version of this paper. The difference between the reconstructions of Ortega
and Trouet’s is mainly in terms of magnitude and for the period 1100 to 1420 CE. However, the NAO index is still

positive for most of the MWP, as such, it has no influence on the discussion and conclusions of this study.
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Figure 1R1 - NAO index Instrumental, Cook et al. (2002), Luterbacher et al. (2002), Trouet et al. (2009) and Ortega et al.
(2015).

2 - The need to prove the relative importance of EA and SCAND for the precipitation and temperature regimes at
the selected locations, and the need to include a reconstruction of the two atmospheric circulation modes or in turn,
the relationship between winter precipitation and temperature from the locations of the study sites (Porto, Minho,
Targus, Algarve) and the NAO, EA and SCAND atmospheric teleconnection patterns for the 1951-2010 period,

either as a spatial correlation map or in a numerical table.

To our knowledge, no reconstructions are yet available for either EA or SCAND, and the existing records only cover 1951
to present (Fig 2R 1). As to the regional effect of all three modes of atmospheric circulation (NAO, EA and SCAND) on
the SST and precipitation for both winter and summer conditions over the Iberian Peninsula, it has been determined by
Hernéandez et al., (2015) and is presented in their figure 5 (Herndndez et al., 2015). In our discussion (pg 14 In 27-28),
such figure (reproduced below) is used to justify our proposal of a positive SCAND mode to explain the strong

precipitation in the north of IP but not in the south.
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Figure 2R1 — Instrumentally derived NAO, EA and SCAND index.
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Fig 5 of Hernandéz et al., (2015) NAO, EA and SCAND modes on the mean precipitation, temperature and wind speed. 1
month lag time winter months (NDJF avg), and summer months (AMJJA avg).

3 — The inclusion of the previously published Galicia records from the Ria de Ria de Vigo and Ria de Muros.

The authors are well aware of the existence of these sedimentary sequences and their value. However, the decision to not
include them in our STACK was based on two reasons:

- Both of them were recovered in enclosed environments with an estuarine type of circulation, mainly driven by tides and
freshwater discharge (Prego and Bao, 1997). That is, an environment quite different from the open ocean sites compiled in
this study. Furthermore, the Vigo site was a restricted environment where the exchange with open ocean waters was
diminished before 1000 AD (Diz et al., 2002).

-The SST record for the Ria de Muros is estimated from diatoms through the use of a regional transfer function, and the
use of SST estimates from different proxies as interchangeable is known to be problematic (Lawrence and Woodard,
2017).

As such, neither of the records could be considered for the construction of the stack, but can certainly be used for
comparison with the records and the STACK presented in this study, as shown in Fig. 3R1.

Vigo SST values are comparable to the Porto site (blue), furthermore, SST’s are quasi-constant throughout the first 1300

CE, when SST starts to decrease in Vigo. However, lower SSTs in the Rias de Vigo and Muros appear to record the late
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LIA minima associated to the Sporer and Maunder solar minima, while the IP oceanic records considered in this study
show also the Wolf minimum.

Of major importance is the fact that the results do not contradict the oceanic IP observations and do not change our

conclusions.
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Figure 3R1 — Comparison of the SST records of the various cores (A) used for the Iberian Margin STACK construction (B),
with the Ria de Vigo Ria alkenone-derived SST and the Ria de Muros diatom-derived SST for sites EUG-2 and EUG-3B
(Stroynowski, 2009).

In which respects the pollen record, TPC is not available for the Ria de Vigo but the good agreement of the pollen
composition in Vigo (Desprat et al., 2003) and the new records is referred in section 5.2 of our manuscript, but the record
is indeed not shown in our Figure 6. Figure 4R1 shows the comparison of Desprat et al, (2003) data to the new data

produced as part of this study.
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Figure 4R1 — Variability of the semi-desertic plants percent abundance (A); arboreal species percent abundance (B) along cores

Minho, Tejo, Algarve and Vigo (black line);

The arboreal pollen (AP) percentage data from the Vigo record fits the general tendencies shown by the Minho, Tagus and
Algarve sites. Higher abundances, in particular before 1,000 CE, can be inflated by the sedimentation conditions within
the closed environment of the Ria particularly between 0 and 1,000 yr.

The very low contribution of the semi-desertic species in Vigo, come as further confirmation that the southern sites are

drier than the North of Iberia.

4 — A better justification for the use of [n-alk] as a proxy for on-land precipitation.

n-alkanes ([n-alk]) are long linear chain lipid molecules that mostly originated from cuticles of the vascular plants, which
concentration in oceanic sediments have been widely used as a proxy for river discharge (e.g. (Farrington et al., 1988;
Pelejero and et, 1999; Prahl et al., 1994). Furthermore, previous work on Iberian Margin has shown a good agreement
between [n-alk] and River flux (Abrantes et al., 2005; Rodrigues et al., 2009). However, the authors agree with the referee,
for the need of a more robust regional calibration for this proxy. That can be accomplished through the comparison of the
[n-alc] data obtained for the most recent sediments of the Porto, Tejo and Algarve sites to the average river runoff for the
Douro, Tejo and Guadiana Rivers during the NAO winter months (DJFM). The results reveal a Pearson correlation of 0.54

at p>0.01 and n=47, confirming it as a good proxy to evaluate the intensity of River runoff on the Iberian Peninsula.
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