N

N

Element of a pluri-disciplinary project on karstic reservoir
characterization: first results of cave sediments
paleomagnetic dating in Dévoluy Massif.

Nathan Rispal, Philippe Audra, Ludovic Mocochain, Pierre Henry, Francois
Demory, Alexandre Zappelli

» To cite this version:

Nathan Rispal, Philippe Audra, Ludovic Mocochain, Pierre Henry, Francois Demory, et al.. Element of a pluri-
disciplinary project on karstic reservoir characterization: first results of cave sediments paleomagnetic dating
in Dévoluy Massif.. 31th International Karst School, Jun 2024, Postojna, Slovenia. 2024. <hal-04628415)

HAL Id: hal-04628415
https://hal.science/hal-04628415v1

Submitted on 28 Jun 2024

HAL is a multi-disciplinary open access archive L’archive ouverte pluridisciplinaire HAL, est des-
for the deposit and dissemination of scientific re- tinée au dépoét et a la diffusion de documents scien-
search documents, whether they are published or not. tifiques de niveau recherche, publiés ou non, émanant
The documents may come from teaching and research  des établissements d’enseignement et de recherche
institutions in France or abroad, or from public or pri- francais ou étrangers, des laboratoires publics ou
vate research centers. privés.

QoL
Distributed under a Creative Commons CC BY-NC-SA 4.0 - Attribution - Non-commercial use - ShareAlike -
International License


https://hal.science/hal-04628415v1
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://hal.archives-ouvertes.fr

Element of a pluri-disciplinary project on karstic reservoir characterization: first
results of cave sediments paleomagnetic dating in Dévoluy Massif, France.

Nathan Rispal (1)(2), Philippe Audra (1), Ludovic Mocochain (3), Pierre Henry (2), Francois Demory (2), Alexandre Zappelli (2)
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Obijectives : this work aims to explore the karstic evolution of the Déevoluy Massif by studying cave sediments. These karstic fillings provide evidence of the evolution of
the massif and allow the recording of events not preserved at the surface. This will improve the geological calendar for the area and provide information about the
evolution of the Dévoluy karstic reservorr.

Case study : Rama-Aiguille cave Material and method
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Rama Aiguilles
cave

- Deepest cave of the area
(depth 980m, lenght 6km).

- Presence of extended
sequences of sediment in

Typical senonian limestone in several places on the cave.

Rama Aiguille cave (top) and
entrance of Aiguille cave (right).
Samples taken from the cave : (A) speleothem D003 4 1, (B) and (C) paleomagnetism cubes.

Sedimentary profiles description and paleomagnetism dating

Profile DO03 4 : Rama-Aiguilles Cave

Profile DO03 9 :Rama-Aiquilles Cave

Ccr. 4 : Speleothems. —— 9 Ccr. 3 : Speleothem s. Sample D003_9_J_CS3

Vv1.:Varves. Very fine laminated silts. Tm thick.

Dm. 4 : Very coarse sediment with pebbles to boulders elements, matrix supported. Subangular
clast. No sedimentary structure.

Dm. 3 : Matrix-supported sequence, monogenic with clasts covered
by blackish crust. Poorly sorted angular to sub angular clasts (pe-
bbles and boulders). No particular sedimentary patterns. 1m thick.

Vv. 2 : Brownish laminated pseudo varves. Sealing Ccr. 2 and locally Dm. 3.

Dm. 2 : Matrix-supported monogenic sequence (Senonian limestone Ccr. 2 : Speleothem. Partially covering Dm. 3. Sample D003_9_J_CS2.

and chert), poorly sorted (pebbles and boulders) angular tu subangular

elements. Fine silty-clayed matrix. Few layers with thiner clastes are 00 $ OO(SOOQQ;S’DO 3 & Dm. 3 : Grain-supported filling with subangular pebbles and boulders. No sedimentary structures.
visible within this sequence. - QQ0d 9 Seems continuous with Dm. 2.

. ; ; : - O a . . . .
2.1 Dm. 1: Monogenic (senonian limestone and chert) poorly sorted y Dm. 2 : Matrix-supported monogenic sequence (senonian limestone and chert). Very coarse

(pebbles and boulders) sequence. No particular sedimentary S 0 to pebbles sediments, subrounded. Cross laminations in some places. Seems continous with
patterns. d g D Dm. 1.
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Ccr. 2 : Speleothem sealing clays layer. Sample D003_4_3.1. — o Dm. 1: Matrix-supported monogenic sequence (Senonian limestone and chert). Well
sorted with thining up sequence from boulders to pebbles and very coarse sediments.
Subangulous to subrounded clast.
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1.2 Arg. 1:Brownish indurated and laminated clays. Sample D003_4_3.2.
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Vv. 1 : Brownish indurated and laminated filling covering Ccr. 1.. Sample D003_9_J_VV1.

1.1 Ccr. 1:Basal speleothem covered by all others sediments. Sample
D003_4_1.

Ccr. 1 : Basal speleothem. Sample D003_J_CS1.

Debris flow Pseudos-varves speleothems O Inverse paleomagnetic measurment

O Inverse paleomagnetic measurment

lithological poles :

- Coarse detrital material : period of heavy loading

g - . Sample: D003_8_VV1bis
favorable to sediment remobilization.
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- pseudo varves : period of calmer sedimentation
with flooding of the cave and deposition by
decantation of fine glacial sediments (no pollens
found).
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Reverse polarity : dated from at least 780ky. 1o e
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Paleomagnetism on fine sediments

ot i) Sedimentology - Reverse polarity on top.
- Normal polarity at the bottom.

Ma@;et
LI~

- Same three lithological poles as in D003 4.
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--> Part of the fillings are older than 780Kky. --> Parts of the fillings are older than 780kyr and an

older normal period has even been recorded in the
sediments.

-404 2.05e-03
-364 1.23e-03

- Similar sequence of events but one more detrital one at the top.

Conclusion and way-forward References
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- Extending analysis in other caves would help to decipher if those sediments are a record of large scale events in the Dévoluy.
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