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Supplemental Material

Supplemental figures and tables include calcareous nannofossil, foraminiferal, and ostracod distribution data, oxygen isotope (δ¹⁸O) measurements, paleomagnetic analyses, and a compilation of the elevation and ages of MIS 7 marine deposits worldwide used for comparison in this study.




[image: Microphotographs of representative long-ranging calcareous nannofossil taxa from the TOL-1 section.]
Figure S1. Microphotographs of calcareous nannofossils long-range taxa from the TOL-1 section. (1) Cocolithus  pelagicus (TOL-1 5); (2)  Helicosphaera carteri (TOL-1 2); (3) Calcidiscus. leptoporus (TOL-1 1); (4) Pontosphaera spp. (TOL-1 2); (5) Umbilicosphaera jafari (TOL-1 1); (6) Umbilicosphaera sibogae (TOL-1 1); (7) Rhabdosphaera clavigera (TOL-1 1); (8) Syracosphaera spp. (TOL-1 1). (a) Crossed nicols; (b) Parallel nicols. Scale bar uniform for all images.



	



[image: Calcareous nannofossil biostratigraphic distribution of the TOL-1 section.]
Figure S2. Calcareous nannofossil biostratigraphy of the TOL-1 section. Pink lines show index species, red circles mark concentrated samples, black lines indicate long-range species, and green lines show reworked species. Panels: (a) sedimentary structures; (b) fossil components.

[image: Scanning electron microscope images of representative planktonic foraminiferal species from the TOL-1 section.]

Figure S3. Scanning electron microscope (SEM) images of selected planktonic foraminiferal taxa from the TOL-1 section. (1) Globigerinella calida ventral view;  (2) Globigerinella calida dorsal view;  (3) Globigerinella calida axial view; (4) Globigerinoides quadrilobatus ventral view; (5) Globigerinoides quadrilobatus dorsal view; (6) Globigerinoides sacculifer ventral view; (7) Globigerinoides sacculifer dorsal view; (8) Neogloboquadrina dutertrei ventral view; (9) Neogloboquadrina dutertrei dorsal view; (10) Neogloboquadrina pachyderma ventral view; (11) Neogloboquadrina pachyderma dorsal view; (12) Orbulina universa.
Table S1. The semi-quantitative analysis on planktonic foraminifera was based on surveying a standard number of fields in the washing residue >125micron (according to Hilgen et al., 2003), distinguishing the following abundance categories: Present (P)<3 specimens, Rare (R) <3-10 specimens, Few (F) 10-30 specimens, Common (C) 30-50 specimens and Abundant (A) > 50 specimens. Preservation: low preservation (-); moderate preservation (+); good preservation (++). Indeterminate species are referred to incrusted and recrystallized species.
    
	Sample ID
	Thickness (cm)
	Remarks on abundance
	Preservation
	Identerminate species
	G. quadrilobatus
	T. trilobus
	G. glutinata
	Orbulina universa
	G.
calida
	N. incompta
	N. pachyderma
	N. dutertrei
	G. ruber (white)
	G. bulloides
	G. obliquus obliquus
	G. rubescens
	G. tenellus

	TOL1-67
	6995
	P
	-
	P
	R
	R
	P
	
	
	
	
	
	
	
	
	P
	

	TOL1-66
	6875
	P
	-
	P
	P
	P
	
	R
	
	
	
	
	
	
	
	P
	

	TOL1-65
	6785
	P
	-
	P
	R
	R
	
	P
	
	
	
	
	
	P
	
	P
	

	TOL1-64
	6715
	F
	+
	C
	
	
	
	F
	
	
	
	
	
	
	
	P
	

	TOL1-63
	6420
	F
	+
	C
	R
	R
	F
	C
	F
	R
	
	
	P
	
	
	P
	

	TOL1-62
	6300
	C
	+
	C
	C
	C
	
	C
	P
	
	
	
	P
	P
	R
	R
	

	TOL1-61
	6190
	A
	++
	C
	C
	C
	
	F
	
	
	
	
	
	R
	C
	F
	

	TOL1-60
	6095
	A
	++
	F
	D
	D
	
	
	F
	R
	R
	
	
	P
	C
	F
	F

	TOL1-59
	6000
	A
	++
	F
	D
	D
	F
	C
	F
	F
	F
	
	
	R
	C
	F
	

	TOL1-58
	5790
	A
	+
	C
	D
	D
	
	C
	
	
	
	
	R
	
	C
	F
	

	TOL1-57
	5590
	A
	+
	C
	C
	C
	F
	C
	
	
	
	
	
	
	C
	F
	

	TOL1-56
	5290
	A
	+
	C
	D
	D
	
	C
	
	P
	
	
	
	P
	F
	R
	

	TOL1-55
	5170
	A
	+
	C
	C
	C
	
	D
	
	
	
	
	
	C
	C
	F
	

	TOL1-54
	4975
	A
	+
	C
	C
	C
	
	C
	
	
	
	
	
	
	C
	F
	

	TOL1-50
	4555
	A
	+
	C
	C
	C
	
	C
	
	
	
	
	
	
	C
	F
	

	TOL1-49
	4450
	A
	+
	C
	C
	C
	
	C
	
	
	
	
	
	
	F
	R
	

	TOL1-46
	4225
	A
	++
	F
	C
	C
	
	D
	
	
	
	
	
	F
	C
	F
	

	TOL1-41
	3645
	A
	++
	F
	D
	D
	F
	C
	
	
	
	
	
	F
	C
	F
	

	TOL1-38
	3320
	A
	++
	F
	D
	D
	
	C
	C
	
	
	
	
	F
	
	
	

	TOL1-35
	3035
	A
	++
	F
	D
	D
	
	F
	C
	R
	
	
	
	
	
	
	

	TOL1-32
	2800
	A
	++
	F
	D
	D
	
	C
	C
	
	
	
	
	
	F
	F
	

	TOL1-27
	2340
	A
	++
	F
	D
	D
	
	C
	
	
	
	
	C
	F
	F
	F
	

	TOL1-25
	2180
	A
	++
	F
	C
	C
	
	D
	
	
	
	
	
	F
	C
	F
	

	TOL1-23
	2020
	A
	++
	F
	C
	C
	
	D
	F
	
	
	
	
	
	C
	F
	

	TOL1-21
	1855
	A
	++
	F
	C
	C
	
	C
	
	
	
	C
	
	
	F
	R
	

	TOL1-19
	1760
	A
	++
	F
	C
	C
	
	D
	R
	R
	
	
	
	
	C
	F
	

	TOL1-16
	1560
	A
	++
	F
	C
	C
	
	D
	R
	R
	
	
	
	
	C
	F
	

	TOL1-13
	1340
	C
	++
	F
	C
	C
	R
	D
	R
	R
	R
	F
	
	R
	F
	
	

	TOL1-6
	690
	C
	+
	A
	C
	C
	R
	D
	
	P
	P
	F
	
	R
	F
	
	

	TOL1-4
	530
	C
	+
	C
	C
	C
	R
	D
	
	P
	P
	F
	
	R
	F
	
	

	TOL1-2
	400
	A
	++
	C
	C
	C
	
	F
	R
	
	R
	F
	
	F
	F
	
	









Ostracods
Overall, the TOL-1 section yielded 107 taxa. Thirty-six species were considered reworked since their known stratigraphic distribution ended before Chibanian (Table S2). They are mainly shallow water species reworked from the Messinian marly limestones of the Mut Fm (i.e., Sarıalan and Başyayla sections – Babinot, 2002; Cosentino et al. 2012), from the Zanclean-Gelasian section of Kargıcak (Yıldız et al., 2003), and from the Calabrian section of Gülnar East (Öğretmen et al., 2018).
Twenty-two species were considered displaced, possibly from the nearby Tol section (Öğretmen et al., 2018) based on the population structure of each taxon, which, being unbalanced between adult and juvenile valves, are referable to transported death assemblages in high or low energy environments (Boomer et al., 2003). Among them, Bythocypris bosquetiana, Neglecandona sp., Cistacythereis emaciata, Cytherelloidea sp. Cyprideis sp. Kejiella sp. Macrocyprissa arcuata, Palmoconcha turbida and Sagmatocythere sp. are surely displaced being represented only by few juveniles. 
Fourty-nine taxa (45 of which were identified at the species level) were considered autochthonous for their rather good preservation, the presence of carapaces and the balanced population age structures. Selected specimens are reported in Fig. S4.
On the autochthonous taxa, the unconstrained cluster analysis (Bray-Curtis similarity and the un-weighted pair group method using arithmetic average-UPGMA) in Q-mode was performed using the PAST software, ver. 4.06b (Hammer et al., 2001). Cluster analysis dendrogram, whose suitability was checked through the cophenetic correlation coefficient (c) (Sokal and Rohlf, 1962; Mouchet et al., 2008), has been used to determine sample groups based on their ostracod community composition. At a similarity level of 0.23, the obtained dendrogram reported in Fig. S7 (c=0.75) discriminates six clusters (Fig. S5).
Cluster 1 includes only sample TOL-1 63 characterised by the presence of the eurybathic species Argilloecia acuminata, accompanied by the infralittoral species Paracytheridea triquetra.
Cluster 2 groups samples TOL-1 2, TOL-1 6, TOL-1 10, TOL-1 14, TOL-1 35, TOL-1 41, TOL-1 42, TOL-1 45, TOL-1 46, TOL-1 51, TOL-1 53, TOL-1 55, TOL-1 56, TOL-1 57, and TOL-1 62, dominated by the eurybathic species Acanthocythereis hystrix and the littoral species Grinioneis haidingeri.
Cluster 3 gathers samples TOL-1 3, TOL-1 5, TOL-1 7, TOL-1 8, TOL-1 9, TOL-1 11, TOL-1 12, TOL-1 13, TOL-1 15, TOL-1 16, TOL-1 17, TOL-1 18, TOL-1 19, TOL-1 20, TOL-1 21, TOL-1 22, TOL-1 23, TOL-1 24, TOL-1 25, TOL-1 26, TOL-1 27, TOL-1 28, TOL-1 29, TOL-1 30, TOL-1 31, TOL-1 32, TOL-1 33, TOL-1 36, TOL-1 37, TOL-1 38, TOL-1 39, TOL-1 40, TOL-1 43, TOL-1 44, TOL-1 49, TOL-1-50, TOL-1-52, TOL-1-54, TOL-1 58, TOL-1 59, TOL-1 60, and TOL-1 61, characterised by the co-dominance of the epibathyal species Bythocypris producta, Cytherella robusta and Henryhowella sarsi profunda, occasionally accompanied by the eurybathic species Krithe iniqua.
Cluster 4 includes sample TOL-1 1, characterised by the dominant littoral species Aurila convexa accompanied by the eurybathc species Krithe iniqua.
Cluster 5 is made only by sample TOL-1 34 characterized by the only presence of the eurybathic species Acanthocythereis hystrix.
Finally, Cluster 6 includes only the topmost sample TOL-1 65 characterized by the presence of only the littoral species Hemicytherura defiorei.
The paleobathymetric reconstruction of the TOL-1 section has been proposed using the distribution of the samples in the dendrograms and considering the dominant species characteristic of each cluster and their autoecology (Table S3).
Table S2. List of the reworked ostracod species collected in the TOL-1 section.
	Species
	Stratigraphic range
	Bathymetry
	Literature

	Aurila albicans (Ruggieri, 1958)
	Middle Serravallian- 
Early Messinian
	0-25 m
	Bonaduce et al., 1992; Conesa and Babinot, 1999; Faranda et al., 2008; Ruggieri,  1958, 1962, 1967, 1976; Sissingh,1972.

	Aurila calciplena (Uliczny, 1969)
	Pliocene
	littoral
	Uliczny,1969; Mostafawi and Matzke-Karasz, 2006.

	Aurila cicatricosa (Reuss, 1850)
	Serravallian- Piacenzian
	0-25 m
	Faranda et al., 2008.

	Aurila freudenthali (Sissingh, 1972)
	Middle Serravallian- 
Early Messinian
	0-25 m
	Aruta, 1983; Babinot and Boukli-Hacene, 1998; Bonaduce et al., 1987, 1992; Doruk,1973; Faranda et al. 2008; Miculan, 1992; Sissingh, 1972.

	Aurila longa (Ruggieri,1962)
	Tortonian- Early Messinian
	0-50 m (Porites)
	Faranda et al., 2008.

	Aurila punctata (Munster, 1830)
	Langhian-Calabrian
	0-50 m
	Ducasse and Cahuzac, 1996; Gross, 2006; Ruggieri, 1962, 1975;

	Bairdoppilata profunda (Aiello, Barra and Bonaduce, 2000)
	Langhian- Gelasian
	300-1000 m
	Aiello and Barra, 2001; Aiello et al., 2000; Bonaduce and Barra 2002; Faranda et al.,
2007; Sciuto, 2003; Sciuto et al., 2003.

	Buntonia dertonensis (Ruggieri, 1954)
	Zanclean-Middle Gelasian
	50-1000 m
	Aiello et al., 2000; Ciampo 1986.

	Callistocythere montana (Doruk, 1980)
	Serravallin-Early Messinian
	0-50 m
	Doruk, 1980; Faranda et al., 2008

	Callistocythere perfossa (Ciampo, 1984)
	Tortonian -Early Messinian
	0-50 m
	Ciampo, 1984.

	Callistocythere sp. 1 (Babinot, 2002)
	Messinian Inf
	0-50 m
	Babinot, 2002.

	Cardobairdia sp. 1 (Dall'Antonia, 2003)
	Early Langhian-
EarlyTortonian
	epibathial
	Dall'Antonia, 2002, 2003.

	Cimbaurila diecii (Sissigh,1972)
	Late Serravallian-
Early Messinian
	0-25 m
	Faranda et al., 2008

	Cnestocythere lamellicosta (Triebel, 1950)
	Langhian -Tortonian
	0-50 m
	Aiello and Szczechura, 2004; Brestenska and Jiricek, 1978; Gross, 2006; Zorn, 2004

	Costa (Cuneocosta) tricostata pliocenica (Ruggieri 1992)
	Zanclean
	500 m
	Ruggieri 1992

	Cytherella cercinata (Aiello, Barra, Bonaduce and Russo, 1996)
	Tortonian - Pliocene
	300-1000 m
	Aiello et al., 1996; Doruk, 1974; Sissingh, 1972.

	Cytherella russoi (Sissingh, 1972)
	Langhian- Gelasian
	50-1000 m
	Sissingh, 1972; Aiello et al., 2000; Bonaduce and Russo, 1985.

	Eucytherura lamina (Ciampo, 1986)
	Tortonian -Early Messinian
	50-500
	Ciampo, 1986.

	Flexus triebeli (Ruggieri, 1962)
	Zanclean - Calabrian
	5-40 m
	Faranda et al., 2007

	Graptocythere intricata (Terquem,1878)
	Tortonian - Calabrian
	0-50 m
	Faranda et al., 2007

	Heliocythere vejhonensis (Procházka, 1893)
	Langhian-Early Messinian
	0-25 m
	Aiello and Szczechura, 2004; Bonaduce et al., 1998; Conesa and Babinot, 1999;
Faranda et al., 2008; Gross, 2006.

	Loxoconcha punctatella; (Reuss, 1850)
	Aquitanian–Early Messinian
	0-50 m (Porites )
	Aiello and Szczechura, 2004; Conesa and Babinot, 1999; Faranda et al., 2008;

	Loxocorniculum quadricornis (Ruggieri, 1962)
	Serravallian - Tortonian
	0-50 m
	Babinot 2002; Conesa and Babinot, 1999; Dall'Antonia, 2002. Ruggieri, 1962.

	Oblitacythereis mediterranea (Benson, 1977)
	Zanclean
	250-1000 m
	Aiello and Barra, 2001; Aiello et al., 2000; Barra et al., 1998; Bonaduce and Sprovieri,
1985; Violanti et al., 2009.

	Occultocythereis bituberculata (Reuss, 1850)
	Langhian –Early Messinian
	0-50 m
	Aiello and Szczechura, 2004; Babinot 2002; Dall'Antonia and Bossio, 2001; Gross, 2006;

	Orionina tegminata (Doruk, 1974)
	Tortonian
	0-50 m
	Babinot, 2002

	Pachicaudites attenuatus (Ruggieri,1980)
	Tortonian–Early Messinian
	0-50 m
	Ciampo, 1986.

	Paracytheridea inscita (Doruk, 1980)
	Tortonian - Messinian inf.
	0-50 m
	Doruk, 1980; El-Waer, 1988

	Parakrithe ariminensis (Ruggieri, 1967)
	Langhian. - Piacenzian
	100-1000 m
	Aiello et al., 2000; Aiello and Barra, 2001; Bonaduce and Barra, 2002; Faranda et al., 
2007; Ruggieri, 1967;

	Pokorniella devians (Bonaduce, Ruggieri and Russo, 1985)
	Tortonian–Early Messinian
	0-50 m
	Bonaduce and Russo, 1985; Faranda et al., 2008; Sissingh, 1972;

	Pokorniella italica (Ruggieri, Russo and Bossio, 1977)
	Tortonian–Early Messinian
	0-25 m
	Aruta, 1983; Bonaduce et al., 1992; Conesa and Babinot, 1999; Faranda et al.,
 2008; Miculan, 1992; Ruggieri et al., 1977; Sissingh, 1972;

	Rethybythere (Bathybytere) vandenboldi, (Ruggieri,1960)
	Gelasian-Calabrian
	500-1000 m
	Aiello et al., 2000; Bonaduce et al., 2000; Colalongo, 1966; Colalongo and Pasini, 1980.

	Ruggieria tetraptera (Seguenza, 1880)
	Aquitanian - Pliocene
	0-1000 m
	Aruta, 1983; Bonaduce and Barra, 2002; Bossio et al., 2006; Ciampo, 1980; Conesa and 
Babinot, 1999; Miculan, 1992; Ruggieri, 1957.

	Sagmatocythere cristatissima, (Ruggieri, 1967)
	Tortonian–Early Messinian
	0-50 m (Porites)
	Faranda et al., 2008

	Sagmatocythere variesculpta (Ruggieri, 1962)
	Tortonian - Messinian
	littoral
	Ruggieri, 1962; Miculan, 1992;

	Sylvestra sp. (Mostafawi, 1990)
	Tortonian -Early Messinian
	0-50 m
	Mostafawi, 1990

	Tenedocythere cruciata (Bonaduce, Ruggieri and Russo, 1986)
	Serravallian-Early Messinian
	0-25 m
	Bonaduce et al., 1984; Faranda et al., 2008; Mostafawi, 2002.


[image: Scanning electron microscope images of representative ostracod species identified in the TOL-1 section.]
Figure S4. SEM images of selected ostracod species—(a) Acanthocythereis hystrix, VS, TOL-1 6. (b) Aurila convexa, VD, TOL-1 13. (c) Aurila neviani, VS, TOL-1 51. (d)  Argilloecia acuminata, VS, TOL-113. (e) Bythocypris producta, VS, TOL-1 15. (f) Cytherella robusta, VD, TOL-1 12. (g) Grinioneis haidingeri, VS, TOL-1 3. (h) Parakrithe rotundata, VD, TOL-1 33. (i) Argilloecia fatua, VS, TOL-1 40. (j) Henryhowella sarsi profunda, VD, TOL-1 15. (k) Krithe iniqua, VS, TOL-1 15. (l) Krithe perpulchra, VD, TOL-1 3. (m) Krithe compressa, VD, TOL-1 15. (n) Callistocythere cf. rastrifera, VS, TOL-1 64. VD, valve in dorsal view; VS, valve in side (lateral) view. Scale bar: 0.1 mm.
Table S3. Autecological characteristics of the autochthonous ostracod species.
	Species
	Stratigraphic range
	Bathymetry
	Literature

	Acanthocythereis hystrix (Reuss, 1850)
	Langhian- Recent
	50-1000 m
	Aruta, 1983; Babinot and Boukli-Hacene, 1998; Bonaduce and Barra, 2002; Bonaduce et al., 1976; Dall'Antonia and Bossio, 2001; Faranda and Gliozzi, 2008; Miculan, 1992.

	Argilloecia acuminata (Müller, 1894)
	Serravallian - Recent
	50-2500 m
	Aiello et al., 2000; Aiello and Barra, 2001; Barra et al., 1996; Colalongo et al., 1981; Malz and Jellinek, 1984; Sciuto and Rosso, 2008

	Argilloecia fatua (Barra, Aiello and Bonaduce, 1996)
	Serravallian - Cal. (Sic.)
	50-1000 m
	Aiello et al., 2000; Aiello and Barra, 2001; Aiello et al., 2015; Ciampo, 1986.

	Argilloecia micra (Bonaduce, Ciampo and Masoli, 1976)
	Pliocene - Rec
	170-1000 m
	Barra et al., 1996; Bonaduce et al., 1976;

	
Aurila convexa (Baird, 1850)
	
Tortonian - Recent
	
0-122 m
	Aiello et al., 2015; Barra, 1997; Breman, 1976; Bonaduce et al., 1976; Conesa and Babinot, 1999; Lachenal, 1989; Mostafawi, 1990; Nachite et al., 1993; Ruggieri, 1975, 1983; Zagger and Malz, 1989;

	Aurila nevianii (Ruggieri, 1953)
	Gelasian - Recent
	0-50 m
	Aranki et al., 1992; Ruggeri, 1953, 1959, 1962, 1980.

	Bairdoppilata conformis (Terquem, 1878)
	Gelasian (MPl5b) - Recent
	70-200(1000) m
	Aiello et al., 2000; Aruta, 1983; Bonaduce and Barra, 2002; Conesa and Babinot, 1999; Colalongo
1966; Colalongo e Pasini 1980; Ruggieri,1962; Terquem, 1878.

	Basslerites berchoni (Brady, 1870)
	Zanclean - Recent
	0-50 m
	Lachenal, 1989; Faranda and Gliozzi, 2008

	Bythocypris bosquetiana (Brady, 1866)
	Zanclean - Recent
	500-1000 m
	Aiello et al., 2000; Breman, 1975; Colalongo and Pasini, 1980.

	Bythocypris producta (Seguenza, 1880)
	Langhian- Chiban
	500-1000 m
	Aiello and Barra, 2001; Aiello et al., 2000; Bonaduce and Barra 2002; Colalongo et al., 1981; this
paper

	Callistocythere rastrifera (Ruggieri, 1953)
	Piacenz. - Recent
	inner infralittoral
	Mostafawi, 1981; Ruiz et al., 1997.

	Carinocythereis carinata (Roemer, 1838)
	Langhian- Recent
	0-104 m
	Faranda and Gliozzi, 2008; Lachenal, 1989

	Caudites calceolatus (Costa, 1853)
	Tortonian - Recent
	0-1 m
	Arbulla et al., 2004; Lachenal, 1989

	Celtia biflexia (Terquem,1878)
	Pliocene - Recent
	0-50 m
	Terquem, 1878; Wood, 2005

	Celtia quadridentata (Baird,1850)
	Zanclean(Mpl1) – 
Calabrian (Sant.)
	0-50 m
	Faranda and.Gliozzi, 2008; Wood, 2005

	Cistacythereis emaciata (Brady, 1867)
	Pliocene - Recent
	50-100 m
	Yassini, 1979; Wood, 2005.

	Cistacythereis rubra (Müller,1894)
	Tortonian - Recent
	0-18 m
	Arbulla et al., 2004; Lachenal, 1989

	Costa edwarsii (Roemer,1838)
	Langhian- Recent
	13-120 m (40-60 FF)
	Arbulla et al., 2004; Lachenal, 1989

	Cytherella robusta (Colalongo and Pasini, 1980)
	Langhian- Late Pleist.
	300-1000 m
	Aiello and Barra, 2001; Bonaduce and Barra 2002; Bonaduce and Sprovieri, 1985; Colalongo et al.,
1981, 1990; Faranda et al., 2007. Pirkenseer et al., 2018.

	Cytheretta subradiosa (Roemer, 1838)
	Zanclean(MPl2) - Recent
	0-60 m
	Faranda and Gliozzi, 2008; Malz and Jellinek, 1984; Montenegro et al, 1998; Lachenal, 1989;
Yassini, 1979;

	Echinocythereis (Rhodicythereis) pustulata (Namias, 1900)
	Zanclean(MPl1)- Calabrian(Sic)
	30-40 m
	Faranda and Gliozzi, 2008

	Eucytherura angulata (Müller, 1894)
	Tortonian - Recent
	0-50 m
	Aruta, 1983; Bonaduce et al., 1976; Ciampo, 1986; Miculan, 1992; Müller, 1894; Ruggieri,1976.


	
Grinioneis haidingeri (Reuss, 1850)
	
Burdigalain - Chibanian
	
0-100 m
	Aiello and Szczechura, 2004; Aranki et al., 1992; Brestenska and Jiricek, 1978; Conesa and Babinot, 1999;
 Faranda and Gliozzi, 2008; Faranda et al., 2007; Ruggieri, 1953, 1962, 1976; Sissingh, 1972, 1973; this paper.

	Hemicytherura defiorei (Ruggieri 1953)
	Serravallian- Recent
	0-100 m
	Aiello and Szczechura, 2004; Brestenska and Jiricek, 1978; Aiello et al., 2015; Faranda et al., 2008;
Lachenal, 1989

	
Henryhowella sarsii profunda (Bonaduce, Barra and Aiello, 1999)
	
Aquitanian - Recent
	
110-1000 m
	Aiello and Barra, 2001; Aiello et al., 2000; Aiello et ali. 2015; Bonaduce and Barra, 2002; Bonaduce and 
Sprovieri, 1985; Faranda et al., 2007; Sciuto, 2003; Sciuto and Rosso, 2008; Sciuto et al., 2003;

	Heterocythereis albomaculata (Baird,1850)
	Piacenzian - Recent
	10-70 m
	Athersuch et al., 1989; Bassiouni, 1979; Faranda and Gliozzi 2008; Guillaume et al.,1985; Sciuto,
2003; Yassini, 1979;

	Krithe compressa (Seguenza, 1880)
	Zanclean-Late Pleistocene
	160-1000 m
	Aiello et al., 2000; Aiello et al., 2015; Bassetti et al., 2010; Barra et al., 1998; Ciampo, 1986;
Ruggieri, 1991; Sciuto and Rosso, 2008;

	Krithe iniqua (Abate, Barra, Aiello and Bonaduce, 1993)
	Langhian- Chibanian
	50-1000 m
	Aiello et al., 2000; Aiello and Barra, 2001; Bonaduce and Barra, 2002; Ciampo, 1986;
 Sciuto and Rosso, 2008; this paper

	Krithe pernoides (Bornemann, 1855)
	Tortonian - Late Pleistocene
	50-1000 m
	Aiello et al., 1993; Aiello et al., 2000; Bassetti et al., 2010; Ciampo 1986;

	Krithe perpulchra (Abate, Barra, Aiello and Bonaduce, 1993)
	Piacenzian (MPl5a)- 
Chibanian
	1000 m
	Abate, et al., 1993; Aiello et al., 2000; this paper

	Loxoconcha ovulata (Costa, 1853)
	Late Tortonian- Recent
	2-55 m
	Arbulla et al., 2001, 2004; Babinot and Boukli-Hacene, 1998; Faranda and Gliozzi, 
2008; Lachenal, 1989

	Macrocyprissa arcuata (Colalongo e Pasini,1980)
	Calabarian- Recent
	500- 1500 m
	Colalongo and Pasini, 1980; Coles et al., 1996; Maddocks 1979, 1990;

	Microxestoleberis xenomis (Barbeito-Gonzales, 1971)
	Recent
	50-110 m
	Bonaduce et al., 1988

	Monoceratina mediterranea (Sissingh, 1972)
	Tortonian - Recent
	circalitorale (>160 m)
	Bonaduce et al., 1976; Ertekin and Tonoğlu, 2008

	Paracytheridea depressa depressa (Müller, 1894)
	Pliocene- Recent
	10-120 m
	Bonaduce et al., 1976; Ciampo, 1976; Danatsas, 1994; Müller, 1894; Yassini, 1979; 
Zangger and Malz, 1989.

	Paracytheridea triquetra (Reuss, 1850)
	Aquitanian- Recent
	8-26 m
	Aiello and Szczechura, 2004; Babinot, 2002; Babinot and Boukli-Hacene, 1998; 
Faranda and Gliozzi, 2008; Mostafawi, 1989; Ruggieri, 1962;

	Palmoconca turbida (Müller, 1894)
	Zanclean - Recent
	20-210 m
	Bonaduce et al., 1976; Lachenal, 1989; Yassini, 1980.

	Parahemingwayella tetrapteron (Bonaduce, Ciampo and Masoli, 1976)
	Late Tortonian- Recent
	120-1000 m
	Aiello et al., 2000; Bonaduce et al., 1976.

	Parakrithe ambigua (Ciampo, 1980)
	Piacenzian(MPl4)- Recent
	1000 m
	Aiello et al., 1993; Ciampo, 1980.

	Parakrithe rotundata (Aiello, Barra, Abate and Bonaduce, 1993)
	Langhian- Chibanian
	500-1000 m
	Aiello et al., 1993; Aiello et al., 2000; Bonaduce and Barra, 2002; this paper.

	Parakrtithe dimorpha (Bonaduce, Ciampo and Masoli, 1976)
	Late Langhian - Recent
	70-1000 m
	Aiello et al., 1993; Bonaduce et al., 1976; Faranda and Gliozzi, 2008;

	Pseudopsammocythere reniformis (Brady, 1868)
	Late Pleistocene- Recent
	0-25 m
	Bonaduce et al., 1988; Zagger and Malz, 1989.

	Xestoleberis communis (Müller, 1894)
	Early Messinian-Recent
	0-100 m
	Babinot and Boukli-Hacene, 1998; Faranda and Gliozzi, 2008; Lachenal, 1989.

	Xestoleberis dispar (Müller, 1894)
	Zanclean - Recent
	0-40 m
	Aiello et al., 2020, 2021; Arbulla et al., 2004; Faranda and Gliozzi, 2008.



[image: Dendrogram showing cluster analysis of ostracod assemblages from samples of the TOL-1 section.]
Figure S5. Dendrogram of the Cluster Analysis of ostracod assemblages in Q-mode applied on the samples of TOL-1 section.









Table S4. Stable oxygen-isotope (δ¹⁸O) stratigraphy of the TOL-1 section.
	Thickness (cm)
	δ¹⁸O‰ (PDB)

	5170
	-0.60

	4140
	-0.52

	3035
	-1.25

	2865
	-0.62

	2800
	-1.10

	2640
	-0.69

	2490
	-1.19

	2260
	-0.90

	1800
	-0.25

	1760
	-0.53

	1625
	-1.27

	1520
	-0.87

	1240
	-0.61

	760
	-0.26

	690
	-0.43

	600
	-0.59

	400
	-2.20






[image: Integrated Pleistocene Mediterranean biostratigraphic framework showing magnetic reversals, biostratigraphic markers, age constraints, and sedimentation rates of the TOL-1 section.]
Figure S6. Integrated Mediterranean biostratigraphic scheme for the Pleistocene (Di Stefano et al., 2023), which includes astronomically calibrated magnetic reversal records. Key biostratigraphic markers include first common occurrences (FCO) and last common occurrences (LCO). The grey strip indicates the proposed age for the TOL-1 section. To the right, age constraints and sedimentation rates of the TOL-1 section as evidenced in this work.
[image: Orthogonal vector plots showing progressive alternating-field demagnetization results for representative paleomagnetic samples from the TOL-1 section.]
Figure S7. Orthogonal vector diagrams for the progressive alternating field (AF) demagnetization of representative samples. Open and solid symbols represent projections on the vertical and horizontal planes, respectively. N/UP, W, E, and S/DOWN indicate horizontal (north, south, west, and east) and vertical (up and down) projections combined into a single vector component diagram. For each sample, progressive AF demagnetization data in mT are reported.

Table S5. Global compilation of Marine Isotope Stage (MIS) 7 records from around the world, showing deposits at different elevations, dating methods, and tectonic contexts. Abbreviations: MIS = Marine Isotope Stage; OSL = Optically Stimulated Luminescence; U-Th = Uranium-Thorium dating; AAR = Amino Acid Racemization; ESR = Electron Spin Resonance; TL = Thermoluminescence; IRSL = Infrared Stimulated Luminescence; bsf = below sea floor; TR = Turkey; TN = Tunisia; IT = Italy; GB = Great Britain; ROK = Republic of Korea; BRA = Brazil; USA, HI = United States of America, Hawaii; UP = Upper plate; LP = Lower plate
	Locality
	MIS
	Method for dating
	Elevation (m)
	Tectonic context
	Reference

	CAP N-margin (TR)
	7
	inferred
	58
	Passive margin
	Berndt et al. (2018)

	Hampshire (UK)
	7b-7c
	OSL
	10
	Passive margin
	Bates et al. (2010)

	Cap Bon (TN)
	7
	inferred
	15
	Passive margin
	Elmejdoub and Jedoui (2009)

	South Carolina (USA)
	7
	U-Th, OSL
	10.7
	Passive margin
	Sanders et al. (2009); Doar III and Kendall (2017)

	Argentarola Cave (IT)
	7
	U-Th
	-9/-18
	Passive margin
	Bard et al. (2002)

	Morston (GB)
	7/6
	OSL
	5
	Passive margin
	Hoare et al. (2009)

	Central East Coast of South Korea (ROK)
	7
	Cosmogenic 10Be
	60–80 
	Passive margin
	Lee et al. (2015); Hong et al 2024

	Central East Coast of South Korea (ROK)
	7
	OSL
	40
	Passive margin
	Ko et al. (2009)

	Central East Coast of South Korea (ROK)
	7
	OSL
	32-55
	Passive margin
	Kim et al. (2007)

	Rio Grande do Sul (BRA)
	7e
	TL + ESR
	10
	Passive margin
	Lopes et al. (2014)

	Bahamas
	7c, 7e
	U-Th
	-10 to -15
	Passive margin
	Li et al. (1989)

	Bahamas, Bermuda
	7a, 7e
	U-Th, AAR
	2.5 to 0
	Passive margin
	Hearty and Kindler (1995) 

	Australia
	7a-c
	TL
	4-2
	Passive margin
	Roy et al. (1997) 

	Spain
	7e
	U-Th
	5
	Passive margin
	Vesica et al. (2000) 

	NE Brazil
	7c
	TL, OSL
	5-3
	Passive margin
	Barreto et al. (2002) 

	Bahamas
	7a-e
	U-Th
	12-20 m bsf
	Passive margin
	Robinson et al. (2002) 

	Australia
	7a
	TL, AAR
	8
	Passive margin
	Murray-Wallace (2002) 

	Alicante, Spain
	7e
	U-Th
	4.5-1.5
	Passive margin
	Goy et al. (2006) 

	Argentarola Cave, Italy
	7a, 7c, 7e
	U-Th
	-18/-21
	Passive margin
	Dutton et al. (2009) 

	NE Brazil
	7c
	OSL, TL
	>4 to >1.7
	Passive margin
	Suguio et al. (2011) 

	Patagonia 
	7
	inferred
	35-26
	Passive margin
	Pedoja et al. (2011)

	Patagonia Pto Piramide
	7
	inferred
	29
	Passive margin
	Schellmann and Radtke (2000)

	Patagonia Caleta Valdez
	7
	U-Th
	32
	Passive margin
	Codignotto et al. (1992)

	Patagonia Bahia Camarones
	7
	U-Th, Paleontology
	24.5
	Passive margin
	Rostami et al. (2000)

	Patagonia Bahia Bustamente
	7
	ESR, U-Th
	26
	Passive margin
	Rostami et al. (2000)

	Patagonia Caleta Olivia
	7
	ESR, U-Th
	32
	Passive margin
	Codignotto et al. (1992)

	South China Sea
	7
	inferred
	40-22
	Passive margin
	Pedoja et al. (2008)

	Bermuda
	7e
	U-Th
	6-4.5
	Passive margin
	Rowe et al. (2014)

	Oahu (USA, HI)
	7
	U-Th
	-10/-20
	Volcanic Arc
	Sherman et al. (1999); Mush and Szabo (1994)

	Muroto Peninsula Japan
	7
	Tephrochronology
	260
	Island Arc UP
	Matsu’ura (2015)

	Sumba Island, Indonesia
	7e
	ESR, U-Th
	51
	Island Arc Subduction UP
	Pirazzoli et al. (1991) 

	Barbados
	7a, 7e
	U-Th
	78-92
	Island Arc Subduction UP
	Gallup et al. (1994) 

	Kendal Hill, Aberdare, Barbados
	7a, 7c
	ESR, U-Th
	52-47
70-65
	Island Arc Subduction UP
	Schellmann et al. (2004) 

	Kish Island Persian Gulf
	7
	U-Th, ESR
	1.5-6
	Subduction LP
	Pirazzoli et al. (2004)

	Kish Island Persian Gulf
	7
	ESR
	25.5-28
	Subduction LP
	Pirazzoli et al. (2004)

	Taranto (IT)
	7e
	AAR
	73
	Subduction LP
	De Santis et al. (2018)

	Pan de Azucar, Chile
	7
	Cosmogenic 10Be
	64
	Subduction UP
	Martinod et al. (2016)

	Calabrian Arc (IT)
	7-9?
	AAR + IRSL
	225
	Subduction UP
	Belluomini et al. (1988); Nalin et al. (2020)

	Bahia Iglesa, Chile
	7
	ESR
	78
	Subduction UP
	Radtke (2020?)

	Caleta Chanaral, Chile
	7
	Cosmogenic 10Be
	54
	Subduction UP
	Martinod et al. (2016)

	Altos de Talinay, Chile
	7
	Cosmogenic 10Be
	55
	Subduction UP
	Saillard et al. (2009)

	Caldera, Chile
	7
	inferred
	44
	Subduction UP
	Marquardt et al. (2004)

	Bahia Iglesa, Chile
	7
	inferred
	40
	Subduction UP
	Marquardt et al. (2004)

	Hornitos, Chile
	7
	AAR
	60
	Subduction UP
	Ortlieb et al. (1996)

	Kamikita Plain, NE Honshu (Japan)
	7c-7e
	Tephra and phytolith stratigraphy
	50
	Subduction UP
	Matsu’ura et al. (2019)

	Makran Coast (SE Iran and SW Pakistan)
	7
	Stratigraphy, terrace morphology
	41–72
	Subduction UP
	Normand et al., 2019

	Altos de Talinay, Chile
	7
	Cosmogenic 10Be
	30
	Subduction UP
	Martinod et al. (2016)

	W and SE Cyprus
	7
	U-Th
	8-11
	Subduction UP
	Poole et al., 1990

	NE Cyprus
	7
	U-Th
	40
	Subduction UP
	Palamakumbura et al., 2016









[image: Global distribution map of MIS 7 marine deposits showing their elevations and tectonic settings.]
Figure S8. Global distribution of MIS 7 marine record, highlighting their varying elevations across different tectonic contexts (data set in Table S5).
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