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The use of water marks mapping to understand flood overflow events inside
karst cavities: Cueva Fria and Cueva Rosa (Asturias - NW Spain)
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Geomorphologicaimaps of fluviokarstic evidenceinside the studied caves(A); profiles along the cave main passageshowing the watermark correlations and the identified water

evacuationroutesduring flooding conditions(blue arrows) (B); caveflooding models(C).
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PAST FLOODSRECORDEDONSIDE STALAGMITES

(1) Arca stalagmite (Cueva Fria) formed with
alternating intervals of burial and exposure (2-
8). Stalagmite growth by drip water under
vadose conditions (2). If the stalagmite is par-
tially buried by fluvial sediments (3), drip water
partially cements fluvial sediments (4) and
forms a projection on the stalagmite after sub-
sequent erosion of detrital sediments (5).
Alternatively, complete burial of a growing
stalagmite (6) results in cementation of the drip
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Sequencef photographstaken in CuevaFria between2009 and 2012, which illustrate differencesin f
the distribution of sandysedimentfills in the gallery (locations are indicated in the geomorphological Detrital mineralscanattain contentof 2-3% weight SiQ inside stalagmitesin the form of fine sandto clay sizedparticlesthat representweathering productsfrom adjacentsedimentary

map of CuevaFria). A flooding episodeoccurredin June2010 filled up a pool area up to 1 m depth

(photo set 1) and partially buried stalagmites (photo set 2). Subsequentminor flooding episodes
erodedthis sediments carbonate dripping (A). Thus,eachdetrital layer potentially representsa flooding episodethat can be identified through layer counting (B). Partial or total burial can also occur

rocks. Theyremain stuck on the stalagmite surfaceafter a flood eventand might be fossilized,so they incorporated as inclusionsor layer amongthe stalagmite layers by subsequent |
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forming complexiayering (C).
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CONCLUSIONS

U During periods of high rainfall, the movement of the sand-bars inside the cave can cover partially or completely active stalagmites, facilitating the

cementation process and trapping abundant detrital material inside the stalagmite carbonate.

U 1*C and U/Th dating of the stalagmites can provide a chronology, so that the abundance of fluvial material in the stalagmites can reveal periods of enhanced

Severalwatermarks levelscan be correlated along the cave passageevidencingflooding episodesof a5
different entlty vs. reduced ﬂOOdlng in the cave over the paSt several thousand years (HO]OC@H@). Acknowledgements: this study is founded by MICINNCGL201016376 and FICYT IBGB872C1 Projects
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