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Deep-sea, cold-water corals have been recognised in the Mediterranean for some 
time, but it is only in the last several years that oceanographic surveys have 
begun to reveal their full extent and distribution. Living specimens are relatively 
rare, with the main reef framebuilders, the colonial Madrepora oculata and the 
solitary coral Desmophyllum dianthus being the most widespread, while the 
colonial Lophelia pertusa is known in only several locations. Although deep, cold-
water corals are now in recession, pre-modern or sub-fossil examples were much 
more abundant, occurring throughout the Mediterranean basin (Figure 1) either 
as in situ assemblages, patch reefs, or as coral-bearing sedimentary mounds, at 
depths ranging from 250 to 3000 m. Many of these latter sites are now covered 
in a veneer of muddy sediment which together with their excellent state of 
preservation indicates that they were exposed on the sea-floor for only a limited 
time before burial. Thus in contrast to fossil occurrences in the N. Atlantic where 
specimens are commonly patinated by thin films of Fe-Mn, in the Mediterranean 
the post-LGM occurrences found on the continental shelves, still often maintain 
their original luster, making it difficult to discriminate between sub-fossil and 
modern sample. 

In the Mediterranean all the major taxa (Lophelia pertusa Madrepora oculata, 
Desmophyllum dianthus,) are represented in sub-fossil and pre-modern patch 
reefs and coral mounds at intermediate water-depths. Specimens from the 
western and central Mediterranean give a surprisingly narrow range of a U-Th 
ages, with the majority falling between 13,500 to 11,000 yrs BP, indicating that 
deep-sea corals flourished during the cooler more glacial-like conditions of the 
Younger Dryas (YD) period . Radiocarbon ages from these corals show that since 
the Last Glacial Maximum (LGM), the intermediate depth waters of the 
Mediterranean generally had similar ∆14C compositions to surface waters 
(Figure 2), except for a narrow period in the early YD (12,500 ± 100 yrs) when 
corals approached atmospheric-like compositions. This followed the peak in 14C 
production in the early YD and implies a very brief, ~200 yr period, of extremely 
rapid ventilation.  Prolific deep-sea coral growth ended abruptly at ~11,000 yrs 
BP, ~500 yrs after the cessation of the YD with many of the deposits being 
draped in a thin veneer of mud. Consequently, their demise was probably due to 
a combination of factors, the rapid 6-8°C rise in sea surface temperatures that 
occurred at the end of the YD, together with the unusually high sedimentation in 

 



the Mediterranean caused by a massive increase in river discharge from glacial 
meltwater pulses associated with the termination of the YD. 

 

 

Figure 1.  Map showing localities of deep-sea coral sites from the Mediterranean 
basin.  The sample cruises are shown in closed rectangles and the number key to 
individual samples is given in Table 1 (supp material) 
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Figure 2A. Plot of ∆14C values for the Mediterranean for the last 20,000 yrs.  Values 
determined in this study using combined U-Th and 14C ages are shown in solid 
symbols. With the exception of two samples from the early YD period which have 
near atmospheric ∆14C values, all deep-sea coral samples have ∆14C values within 
error of the Intcal04 surface marine curve13. ∆14C values determined from 14C ages of 
planktonic foraminifera and contemporaneous tepha pairs from Siani et al. are shown 
in open symbols and also lie error of the surface marine curve. 

2B. Expanded plot showing ∆14C values of the Mediterranean compared to deep sea 
coral data from N. Atlantic from other workers (green, blue, olive).  The increased 
near atmospheric-like values found in this study (solid red symbols) during the YD 
occur shortly after the rapid rise in ∆14C values, are coincident with a decrease in ∆14C 
values from GISP2. This indicates that the initiation of the YD involved a close link 
between cooling (lower ∆14C values) and increased ∆14C from shutdown of deep 
water formation in the N. Atlantic.  In contrast the termination of the YD is marked by 
rapid warming (higher ∆14C values) without perturbation of the steadily decreasing 
∆14C values suggesting that factors other than deep-water formation in the N. 
Atlantic were responsible for the steadily decreasing ∆14C values from ~12,500 yrs to 
11,200 yrs.  At ~11,400 yrs, several deep-sea corals from the N. Atlantic have 
atmospheric ∆14C compositions.  These appear to be anomalous as they require 
isolation of surface water masses for over 1000 yrs. A sequence of  ∆14C values (supp. 
Fig1) determined from a single septal element covering ~100 yrs time period for 
specimen LM99-124D (D. dianthus of age 11,230 yrs) from the Mediterranean 
exhibits a range of ∆14C values of from 79±19 ‰ (surface marine) to 113±18 (‰).  
These values overlap with the surface marine curve and approach atmospheric 
values, consistent with a period of rapidly fluctuating ∆14C values as previously found 
for an earlier period in the N. Atlantic. Solid arrow shows trajectory for decreasing 
∆14C due to 14C decay.   

 


