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Supplementary Information: 
 
 
Table SI 1: Reference values used for the two-component isotope mixing model. 

P.oceanica δ13C reference values correspond to an average of the δ13C measured in 

leaves and rhizomes of plant shoots collected in each site in 2008 and 2009.  The seston 

δ13C reference values correspond to a single value obtained by Papadimitriou et al. 

(2005) at each meadow except for Cala d’Or, Sóller and Porto Colom, where values for 

these meadows were not available and the value used corresponds to the average ± SE 

for the region reported in the same study.  

 
 

Station 
P.oceanica 
δ13C 

Reference value 

Seston 
δ13C 

Reference value 
Pollença -10.94 ± 0.6 -21.90 
Sta. Ponça -13.71± 0.8 -20.7 
Cala d'Or -12.83± 0.6 -22.1 ± 1.7 
Portocolom -10.00 ± 0.7 -22.1 ± 1.7 
Sóller -11.85± 0.7 -22.1 ± 1.7 
Magalluf -11.53 ± 0.6 -21.1 
Es Port -12.40 ± 0.7 -18 
Es Pujols -14.85 ± 0.4 -22.4 
Ses Illetes -15.05 ± 0.9 -21.1 
Es Castell -12.95 ± 0.3 -23.1 
Sta. Maria -14.41± 1 -23.6 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Figure SI 1: 
 
 

 
 

Figure SI 1: Relationships between the time dependent increment of  δ13C (y axis) 

predicted with the equation by Shelske and Hodell (1995): Δ δ13C= 4577.8-7.343 * Y+ 

3.9213*10-3  * Y2 - 6.9812*10-7 * Y3, and time (years). The solid line shows the 

fitted linear regression for each period.   

 

 

 

 

 

 

 

 

 

 



Figure SI 2: 

 

 

Figure SI 2: Sestonic and P. oceanica average (± SE) a) contribution (%) to the total 

carbon stock and b) derived Corg bulk (mg C rg cm-3) measured in the sediment profiles 

of the pristine meadows (classified as “under low human pressure”) and the impacted 

ones (meadows under “moderate” to “very human pressure”).  

 



 

Figure SI 3. Estimated contribution of P.oceanica to the carbon pool over time at each 

meadow. The estimates were derived applying the model δ 13Csediment = δ 13Cseagrass f + δ 
13Cseston (1 – f) (Phillips and Gregg, 2001) considering a constant value for the sources δ 
13C with time and a time dependent Suess effect: -0.0015 ‰  yr-1 (1850-1900), -

0.0073‰ yr-1 (1900-1950) and -0.0259 ‰ yr-1 (1950-2010). Panels are ordered from 

“very high” to “low” human pressure from top to bottom and from the left to the right. 

 

 
 
 
 



SI Figure 4. 
 
 
 

 
 
 
Figure SI 4: Change in burial rates of P. oceanica and seston derived Corg since 1930 in 

each of the seagrass meadows examined. The values represented Corg burial rates 

standardized to the burial rate measured in 1930 (or the closest year) in each meadow 

for P.oceania and from seston derived carbon. For the meadow at Magalluf, only seston 

Corg burial rate is shown, as no P.oceanica derived Corg was detected in the sediments 

accumulated in 1930 and standardization could not be applied. Panels are ordered from 

“very high” to “low” human pressure from top to bottom and from the left to the right. 



 

 
 
Table S1 2: Average (± SE) bulk of organic carbon derived from P.oceanica and seston 
in the sediments examined. 
 
 

Station Human pressure 

P.oceanica derived 
Corg 

Seston derived 
Corg 

mg C cm-3  
(avg   ± SE) 

mg C cm-3  
(avg   ± SE) 

Pollença Very high 17.8 ± 0.8 10.6 ± 1.2 

Sta. Ponça Very high 7.8 ± 2.2 3.4 ± 0.7 

Cala d'Or Very high 7.2 ± 4 2.5 ± 0.7 

Portocolom High 8.8 ± 2.2 6.5 ± 2.1 

Sóller High 4.2 ± 1.7  4.8 ± 1.9 

Magalluf High 4 ± 1.7 4.6 ± 1.5 

Es Port Moderate 2.9 ± 0.7 12.1 ± 2.4 

Es Pujols Moderate 7.8 ± 2.2 4.1 ± 2.7 

Ses Illetes Low 14.6 ± 4 2.1 ± 0.8 

Es Castell Low 3.9 ± 0.8 1.3 ± 0.3 

Sta. Maria Low 8.2 ± 2.2 1.7 ± 0.5 

 
 
 
 
Propagated SE: 
 
Propagated SE are reported for average δ13Cseagrass across the meadows examined, the 

average contribution of each source per meadow and the burial rates along time 

estimated and was calculated taking in account the Corg SE along the depth profile 

(derive from the use of a minimum of three cores per site), the SE of the sediment age 

and that of the sources δ13C. 

For average estimates Eq. 1 was applied  

 

SEpropagated = √  [ (SEmean)2 + ((mean/√n)* √ ((x/SEX)2 + (y/SEY)2…)2 ]       (1) 

 

where SEmean is the standart error of the mean of the estimated variable along the 

sediment profile, n is the number of sediment slices and X and SEX and Y SEY are the 

average ± SE of the estimated variable in every sediment slice considered (n).  

 



When multiplication or division were needed in the estimates (e.g. q= x * y ; x± δx and 

y ± δy) we applied Eq.2   
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