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Introduction

The island of Mallorca (Balearic Islands) constitutes the most important emerged segment of the so-called Balearic Promontory, which constitutes the North-eastern
prolongation of the external zones of the Betic Cordillera (East Spain) into the Mediterranean Sea and the southern margin of the so-called Valencia Through % | QUATERNARY

The neogene Palma basin, located in the SW of the island of Mallorca, is limited by the NW for the reliefs of the Tramuntana Range, by SE the Llucmajor Platform, on the . R
NE by the Marratxi antiform-like reliefs and the SW by the Palma Bay. The basin responds to half-graben developed over an extensional stress field active until Quaternary Sant Jor
times. It outcrops mainly post-Alpine materials largely covered by Quaternary deposits. t

During, the Messinian Salinity Crisis (MSC) the desiccation of the Mediterranean caused the deposition of thick evaporites in the deep basins and the emergence of its Sandstone
margins. Onshore, in the marginal (or peripheral) basins, evaporitic deposits and erosional surfaces also exist and their nature, position and timing are still debated (Rouchy & 5
Caruso, 2006; CIESM, 2008). Some authors correlate the marginal evaporites with the deep Mediterranean lower evaporites and the Terminal Carbonate Complex (TCC, 2 Coquina
Esteban, 1979, 1996) with the upper evaporites (Rouchy &Saint Martin, 1992, Bourillot et al., 2010), while others maintain that the marginal evaporites are partly coeval with '
the TCC (Esteban, 1996; Cornée etal. 2002, 2008; Lu, 2006).

The neogene Palma basin was poorly studied in relation to
the new MSC scenarios. In this study six georeferenced
sedimentological sections (representative outcrops, quarry - .
sections and boreholes), located along a East-West basin 3" s —— i i
transect, are analysed in order to reconstruct a MSC tentative " 2 Miorchialltes
scenario. The main discontinuities, stratal geometries and facies
changes were characterized in terms of major surfaces, lateral =
correlation and vertical facies organization. 5 = et TR wh 1 Halimeda beds
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RAMS quarry (UT WSS 318 dszzns &
U quary (U WGSs4 315 ds34es 4370855, 125 m) s . . . . e . "
Vi mmms clm (uw 3884 315 478024 4366460, m) The marginal-peripheral neogene Palma basin (Mallorca) shows Late Tortonian to Plio-Plistocene deposits and displays four

iormanons from bottom to top:
reefal changing

into bioclastic facies with abundant coralline algae (rhodoliths,
ir nglng Reef Unit, Pomaretal., 1983);
Discussion ive muddy, microbialite and ooli beds (Terminal Carbonate Complex, TCC, Esteban,
1979) whlch Iocally suffered important diagenetic processes (strongly recrystallized, dolomite), changing basinward into massive
! I
Inthe Paima basin, the base of the TCC onlaps marginwards the eroded and se lenite gypsum and sapropels (ma}rglgr:i: Irf-:;/lapunbe) This unit grades landward, l\?ll:r?sg) the north-western margins of the basin, into
Karstified Top Reef Unconformity (TRU), that constitutes a major erosion surface - H
(BES - Bottom Erosion Surface). > u P , with brackish to frest faunal e ophyte oogones (Chara), parate'lhya bivalves
Along the north-western margins of the Palma basin, coinciding with the base
of lhe main reliefs, the TCC unit grades into fan-delta marls and conglomerates
fromthe close reliefs I lie the TRU.
The TCC deposits change basinward into evaporites. Thus, in this basin, the
Messlnlan evaporltes (massive selsnlte gypsum and sapropsls in the basinward
with the TCC art). - n
Ths TCC unit shows abundant desiccation cracks but no any major intra- Representative study sites Paleontological
erosion surface. Toris cll T recor:
The Lago Mare unit constitutes a marker bed, since both, i MIOI’[S c" e Can Ramis quarr ecord
basinward areas and TCC in the margins, are roofed directly by oontlnental PLIOCENE
Open marine

deposits ofme Lago Mare unit.

y evaporite ion may have aﬁecied the
geometry (brecciation, fracturing and glndlng) of TCC and Lago Mare .
sequences. and calcarenites with

At the beginning at Zanclean, an abrupt and wide marine flooding overlies a = | molluscs, equinoids,
i i in. planktonic and

benthonic
foraminifera
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A) Lymnocardiinae (scale in cm), B) Lymnocardium adriaticum Gillet, 1969, specimen

with articulated valves; C) L. adriaticum; D) Dreissena ex gr. D. rostriformis (Deshayes, . I ) Hypersaline ?
1838); E) D. rostriformis & Hydrobiidae (cf. Saccoia); F) pulmonate gastropod L | Poorustocoecounres s urs Microbialites &
(Helicidae-Higromidae); G) Theodoxus sp.; H) Melanoides sp.; 1) charophyte oogones, i / | tidalites (oolites with
ostracods (Cyprideis) & faecal pellets; J) Melanopsis sp., Dreissena sp. & Hydrobiidae; F 7 flaser tidal marks)
K) charophyte stems (Chara sp.). Scale bar =2 mm, except J) = 10 mm. i / B ueoune whit abundant fish
i [ R — debris
Conclusions ; [ |
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In relation to the manifestations of the crisis of salinity in the Mediterranean Erosion
marginal (or peripheral) basins, the section of the Palma basin illustrates the following ] rawonaresr Top Reef
sequence of events: y ] == TES - Fnlesian Uncofomity op Reet

1) pre-evaporitic or pre-crisis marine sedimentation represented by the Reef H 2 - BES. Inralessnan unconformity Unconformity
Unit; e The TCC onlaps the

2) first fall of sea level and erosion recorded by an intra-Messinian discontinuity . eroded Halimeda
(MES or TRU); X . o X beds (Reef Unit)

3 fora poritic episode, by the materials for
the Terminal Carbonate omplex(TCC d i

4) lacustrine post- ing a the Lago Mare Unit;

5) second fallin sea Ievel recorded by the fini-Messinian discontinuity (TES - Top Central
Erosion Surface), and . . X Age 5 Palma basin Palma basin

6) re-flooding of the basin and marine 3 Events Mediterranean =
by the Son Mir Calcisiltites and Sant Jordi Calcarenites Pliocene unlts (My) g Depocenter Marginal Y
series Bourillot et al., 2010

Assuming the desiccated deep basin model, either discontinities (intra- or fini- Erosion Salinity (% Water level
Messmlan) may represent the major fall of sea level which caused the preclplta(lon of ‘ ‘ ty Pl =
evaporites in the abyssal plains of the Medi P isthe 0 30-40 130 300 *
intra-Messinian discontinuity (BES or TRU), taking into acooum that the second
dlsoomlnulty (TES) occurs once the Lago Mare eplsods (oonslderad a f ini-Messinian QUATERNARY Plistocene Palma
P that post-dating both the TCC N glati 2,58
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