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Cold-water corals carbonate mounds are biodiversity hotspots in the deep sea and provide
structural habitat for many species. The spatial and temporal distribution of reefs depends
on glacial-interglacial cycles and environmental parameters such as temperature, salinity,
density, oxygen availability, nutrient supply and ocean dynamics. These ecosystems
therefore form very rich paleoclimatic and paleoceanographic archives. Cold-water coral
skeletons record the chemical conditions of the seawater in which they lived and calcified
and can therefore be used as paleoclimatic archive to reconstruct past variations in
seawater temperature as well as past environmental conditions. These data can provide
insights into climate change, ocean cycles, and major events in Earth's history.

In this study, skeletal samples of cold-water corals (Desmophyllum pertusum and
Madrepora oculata) and tests of planktonic foraminifera (Globigerina bulloides and
Turborotalita quinqueloba) of sediment core MD13-3455G were collected from Brittlestar
Ridge 1 of the Melilla carbonate Mounds, southern Alboran Sea. The samples were
collected in June 2013 during the EUROFLEETS cruise MD194 Gateway on board the RV
Marion Dufresne Il. The foraminifera samples were prepared for mass spectrometry
analyzes of the element ratios (Sr/Ca, Mg/Ca, Mn/Ca, Fe/Ca, Al/Ca) and stable isotopes
(6180 and 613C), while the coral samples were analyzed for Li/Ca, Mg/Li, Li/Mg, Mg/Ca,
P/Ca, Sr/Ca, and U/Ca.

The aim of this study is to understand the interaction between environmental changes in the
eastern Melilla coral province and coral growth during the first half of Greenland Interstadial
1 (~13.7-14.7 kyr BP). Today, cold-water corals are adapted to water temperatures
between 4 and 14° C with the upper limit for CWC in the Mediterranean Sea. In the Alboran
Sea, they thrive at temperatures around 13°C. Paleotemperatures obtained using different
equations with Mg/Ca are between 11°C and 25°C for G. bulloides and between 4°C and
17°C for T. quinqueloba. However, the spread of these values remain relatively high for this
region. Seawater temperatures calculated from element ratios Li/Ca, Mg/Li, Li/Mg and Sr/Ca
of the corals are for the majority between 6°C and 14°C. The pH values estimated from the
U/Ca ratio are between 7.6 and 8.4 and the dissolved inorganic phosphorus (DIP) values
obtained from the P/Ca ratio are between 0.33 pmol/L and 2.27 umol/L.

The oxygen isotope ratio can also be used as a paleoclimatic proxy because the
fractionation of 8180 depends on the temperature of the seawater in which the ecosystem
formed and provides information on paleoclimate, including global ice volume and
glacial/interglacial cycles. Temperatures estimated with §180 are between 9°C and 14°C for
G. bulloides and 6°C to 12°C for T. quinqueloba, which corresponds to the known
temperature range favorable for cold-water coral growth and development.
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