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DATA REPOSITORY 

FIGURE CAPTIONS 

Figure DR1. Subsidence curves for the lower sequence set in the Gamonedo syncline and for 

the upper sequence set in the Berodia-Inguanzo syncline (Modified after Merino-Tomé et al., 

2007). A) Composite stratigraphic sections used for the analysis. The medium porosity depth 

parameters estimated on the basis of the values for single lithologies are also shown. B) 

Tectonic subsidence (STe) and total subsidence (STo) curves with added loads of 2000 and 

3000 m of sediment (STe+2000 and STe+3000; STo+2000 and STo+3000) to accomplish the 

sedimentary loads removed by erosion (a minimum of 1000 m of sediments existed below 

the base of the Permo-Mesozoic succession in both Gamonedo and Berodia synclines 

considering the mean dip of the Cretaceous in the nearby outcrops). Palaeobathymetric 

curves (Cbat), STe+Cbat and STo+Cbat are the result of combining palaeobathymetric and 

tectonic or total subsidence curves, respectively. An error margin of 100 m is assumed for the 

paleobathymetric estimations.  

 

Figure DR2. Syntectonic strata in the Vegas de Ándara area (SE part of the Central Unit, see 

Fig. 2 for location). A) Panoramic view of the Vegas de Ándara in which the 4 depositional 

sequences that form the syntectonic succession in this area can be recognized (S1-S4). B) 

Clast-supported calcareous breccias from sequence 1 containing abundant skeletal grains. 

The width of the marker used as a scale is 16 mm. C) Irregular erosive unconformity at the 

base of sequence 4 (black dashed line). The underlying limestones are pervasively brecciated 

and show clear evidence of subaerial exposure and karstification. Overlying lithic sandstones 

display trough cross bedding and correspond to littoral fan-delta front and fluviatile 

sediments. The hammer for scale is 25 cm long. 
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Figure DR3. Synthetic geological map of the Eastern part of the Ponga Nappe Province and 

Picos de Europa Province showing the location of the geological map depicted in Fig. 

DR3.A. 

 

Figure DR4. A) Detailed geological map of the easternmost part of the Frontal Unit (see Fig. 

DR3 for location) showing the distribution of the Kasimovian-Gzhelian syntectonic strata 

and their relationships with the underlying Carboniferous pre-tectonic strata. B) Panoramic 

view of the Lebeña Valley. The main stratigraphic units and tectonic structures are indicated 

(B,V,PE, Barcaliente, Valdeteja and Picos de Europa Formations; numbers refers to the 

legend in Fig. DR4.A). Note the large limestone blocks (*) included in large-scale 

megabreccia units characterizing sequence 5. These deposits serve to time the T1 thrust. 

 

Figure DR5. Syntectonic successions in the Frontal Unit. A) Dark shales with thin 

intercalations of detrital limestones of the Áliva Formation at Vegas de Áliva (sequence 2). 

Encircled a 70-cm long back-pack. B) Calcareous detrital beds within the Áliva Formation 

(sequence 2). Calcareus detrital components mostly include Picos de Europa and early-mid 

Kasimovian lithoclasts and skeletal grains. Detrital quartz grains are present but only in small 

amounts, and quartzitic pebbles, although the can be found locally, are rare. 25-cm-long 

hammer for scale (encircled). C) Panoramic view showing the unconformities at the base of 

the lower sequence set (sequences 1 and 2) and upper sequence set (San Carlos 

conglomerates, sequence 3) in the vicinity of Penduso (see Fig. DR4.A for location). D) 

Detail of a conglomerate bed at the base of the Lebeña Formation (see Fig DR4 for location). 

The pencil used for scale is 14 cm long. E) Quartzitic and sublitharenitic sandstone beds of 

the lower part of sequence 4 accumulated by sand-laden hiperpycnal flows generated during 

high river discharges in fan deltas located on the S boundary of the Central Unit. F) Thick 
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debris flow deposits of sequence 5. Large lithified fragments of the calcareous detrital 

deposits of sequences 1 and 2 are commonly found in these deposits. Harmer for scale is 25 

cm long. 
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