A-359

29 August-2 September 2022

New records of environmental change in the central and
western Mediterranean Sea from organic molecular proxies
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Figure 1. Bathymetric map of the Mediterranean Sea with the
location of the studied cores (LCO7 and KMDJ38) together
with other cores for which, at least, one continuous G/I cycle
based on molecular biomarkers, reaching modern times, has
been published.

ECCO2 high resolution ocean and sea ice model (obtained
from http://svs.gsfc.nasa.gov/3820). The location of the studied
cores (LCO7 and KMDJ38) are indicated.

/1. Oceanographic setting and age models

» The Mediterranean region is particularly sensitive to global climate, being
considered a climate change hotspot given its recent greater warming
compared to global trends. Records of changes in the Mediterranean have
been widely documented through reconstructions using deep sea sediments
(Fig. 1), but there are still poorly covered regions and time periods.

» Here we focus on the relatively shallow Strait of Sicily, a region of surface
and deep water Interchange between the eastern and western

Mediterranean basins, and on the Algerian
present recently published data from core
Dios et al. 2021), which provides a low reso

Margin (Fig. 2, 3). For this, we
| CO7 (Strait of Sicily, Martinez-
ution (nearly) continuous record

covering ~one million years (Fig. 4), and preliminary data from core KMDJ38

(Algerian Margin) covering the last 55 kyr at

Figure 2. Simulation of surface (white) and deep (blue) current
flows in the Mediterranean Sea during year 2005 using the

a higher resolution (Fig. 5).
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Figure 4. Age model of core LCO7 based on the tuning of Neogloboquadrina pachyderma
(dextral) 6180 (data from Dinarés-Turell et al. 2003) with the LR04 benthic 680 stack (Lisiecki
and Raymo 2005). The occurrence of a foraminifer-rich sandy interval and the position of the
Matuyama/Brunhes (M/B) and upper Jaramillo (UJ) reversal boundaries (also used in the age

model) are indicated.
Age (kyr)
0 10 20 30 40 50

KMDJ38: 37°13.49°N,
8°0.01°E; 8.07 m,

5180 (0 'IDD)

o

o

\_

" References:
Cacho, et al. (1999). Paleoceanography, 14, 698— 705.

Cacho, et al. (2002). Journal of Marine Systems, 33-34, 253-272.

Conte et al. (2006). G-cubed 7, Q02005, doi:02010.01029/02005GC001054.
Cortina et al. (2015). Geophysical Research Letters 42, 10,366-310,374.
Cortina et al. (2016). Organic Geochemistry, 92, 16-23.
Dinares-Turell et al. (2003). 3P 190, 195-209.

Giresse et al. (2013). Sedimentary Geology, 294, 266—-281.
Konijnendijk et al. (2014). Newsletters on Stratigraphy 47, 263-282.

Lisiecki and Raymo (2005). Paleoceanography 20, PA1003, doi:1010.1029/2004PA001071.

Locarnini et al., 2013. World Ocean Atlas 2013, Volume

Mishonov Technical Ed.; NOAA Atlas NESDIS 73, 40 pp.
Martinez-Dios et al. (2021) Paleoceanogr. and Paleoclimat. 36, doi:10.1029/2021PA004289

Martrat et al. (2004). Science 306, 1762-1765.
Muller et al. (1998). Geochimica et Cosmochimica Acta,

Powley et al. (2017). Nutrient cycling in the Mediterrane

how the unique marine ecosystem functions and responds to anthropogenic pressures, in:

Fuerst-BjeliS, B. (Ed.), Mediterranean Identities - Enviro

Ziegler et al. (2010). Quaternary Science Reviews 29, 1481-1490.

1. Temperature. S. Levitus, Ed., A.

[Acknowledgements:

Financial support is acknowledged to the Spanish Ministry of
Science and Innovation (SCORE and HICCUP projects) and to

- planktonic
oY 1 &V ' foraminifera
Figure 3. Cross section showing the distribution of salinity and : o 20
the general circulation of the Mediterranean Sea. The & 1057 m depth penkots 03] ° o
thicknesses of the arrows indicate the relative flow rates. Major & Figure 5. Age model of core KMDJ38 ™" '
deep-water formation areas are identified. Adapted from Powley based on four 4C measurements (black 20
et al. 2018. The locations of the studied cores (LCO/ and triangles, data from Giresse et al., 2013)  Aiotsanosaansesanssransantaseonsssnansva
KMDJ38) are indicated. and the LGM at 18 kyr. enth (e /
/2 Choices of UX,,-SST calibrations O ( 3. UK',.-SST pal tructi :
: 37 : 37~ paleoreconstructions
[ \ \ UK';-SST vs 8180 Strait of Sicily Algerian Margin
26 KMDJ38, Muller et al. | 1
o | | - Age (o) Age (kyr)
(Sog 0.0 | | | I;tolope 0 100 200 300 400 500 600 700 800 900 1000 0 10 20 30 40 50
: ages Lo 11w 1w e e P BRI R - —t — 1 - 15
1: : I e WOA2013 SST annual cycle \\ » 11213 |4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 |20 21 22 |23)24] 25 28 00 1.0
14 \ | e \\OA2013 SST annual average o ° [ 05 -0.5
. l e Coretop UK _-SST Miiller . :—1-0 ° 5180 (°/ )
285 : : : CoretopUK'37-SSTConte | | ._ g , __1‘5 5180 o) o 0.5 pIanktorIII]c
3 ‘ ‘ wilE A 3 : 2 20 00 1.0 -
%3] LCO7, Conteet al. /\ | 5% ] % s L0 |5 foraminifera
Z:_ - ' | y | | ‘ | __3:0 pachy -
S8 : | c 35 25
165 | // I N UK, -sST 2 5
" — | | % 0 W L F
12 § | 1 | | ot
Jn  Fe Mx  Axr My Jn  Ji  Ag Sp Ot Nv De 14
Month o
EIII o IIEIJOI o IZIIIOI o ISCIJOI o I4LIIOI o ISIIIOI o ISIIIDI o ITEIIOI o ISCIJOI o IQIIIO IIOIDO
Age (kyr)
Figure 6. SST annual cycles at the grid points Figure 7. Records of N. pachyderma (dextral) 680 (Dinarés-Turell et al. 2003) and UX,,-SST Figure 8. Records of planktonic foraminifera 5180 (Giresse et
closest to the LCO7 and KMDJ38 locations with (Martinez-Dios et al. 2021) for core LCO7 for the last ~1 million years. al., 2013) and UK,,-SST (this study) for core KMDJ38 for the
indications of the annual average and UX,,-SST last 55 kyr
estimations for the youngest sample of each - - '
core using the global coretop calibration of Comparlsons WIth Other records
Mduller et al. (1998) and the global surface water Age (kyn)
calibration of Conte et al. (2006), and SST maps Marine o0 - - 400 <20 - oo - - 000 —o— KMDJ38 (Algerian Margin, this study)
(annual, winter and summer means) using the Stane A S S S S S S S A S — LCO7 (Strait of Sicily, this study)
0_25_degree World Ocean Atlas 2013 dataset » 12|13 [4] 5 6 7 8 9 |10 | 11 | 12 13 | 14| 15 16 (17 [ 18 |19 |20 21 |22 [23fe4)25( []| 28  ——— MD95-2043 (Alboran Sea, Cacho et al., 1999)
(Locarnini et al., 2013). The red and blue dots ] o I 22 o R
indicate the LC07 and KMDJ38 core locations, 257 il
respectively. 1. | o i |sanay Y
f‘-‘ﬂ 'rr ; interval §
- uk,,-ssT 771" b =i :
by i
/ \ g_‘ —o— LCO7 (Strait of Sicily, this study) I_g
- ——— ODP-977A (Alboran Sea, Martrat et al., 2004) i
4- PhytOplan kton dyn amICS Stralt Of SICIIy 5 - | R S L L — PIR(IBLI{IGquTJfIl.iolnsl,Corltin:at::-i‘?f.‘2i:‘>1?1?01lﬁ} :_5
- Age (ky) 0 100 200 300 400 500 600 700 800 900 1000
sotope 0 100 200 300 400 500 600 700 800 900 1000 Age (kyr)
Stages P TR S N T TR TR T I SN R S S NN SR TR SR SR SN P R R T T ' | | I T T T T Y 1
» 1123 |4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 120] 21 22 2324|25 28 . . . , . . . . K’
< Figure 9. Comparison of the UK,,-SST record from core LCO7 (Martinez-Dios et al. 2021) with Figure 10. Comparison of the U";,-SST records from cores
0_0_® Yy YT % §7 P09 the two longest UX,,-SST records published so far in the Mediterranean Sea (data for ODP- KMDJ38 (Algerian Margin, this study), LCO7 (Strait of Sicily,
05- 1 1 : 977A in the Alboran Sea is from Martrat et al. 2004 and these for PRGL1, in the Gulf of Lions, Martinez-Dios et al. 2021) and MD95-2043 (Alboran Sea,
; e are from Cortina et al. 2015, 2016). Cacho et al. 1999).
"o 20 N /
N.pachy ig-
ss ¥ Algerian Margin ) [ ' ' h
g g 5. Key points from this study
| Age (kyr)
o ) 0 5 10 15 20 25
I’If\b S T » A molecular biomarker record covering the last 1 million years
by I‘"l.'-\,_"f I-\I'I',.'-I . . . . . .
200 : PR s h IS presented, for the first time, in the Mediterranean Sea (Figs. 7,
y sand - 10 37" 16 1 I . . . . .
1000- ” c) ] h M 9, 11), together with preliminary data from the Algerian Margin
Alk . 800- 14 . A
: |"\I?IEI.-[")"IICI3 ] 12 1 IwI I"J'II " |'rvUI L Wi I Nlr .
o w m w\p\ (Figs. 8, 10, 12).
i 1 (Alboran Sea, | L 1500 . . . . .
__________ " Cacho et al., 1999) I”I | » SSTs In the Strait of Sicily were consistently warmer than
/ | /III
|I r 1000 - .
IIIIIII | Akenones other records located further to the west (Fig. 9) whereas, in the
" | . . . .
| ol Algerian Margin, they resemble those In the Alboran Sea, albeit
AN AR N AN cr ey : ) )
! T ’ exhibiting brief warmer episodes (Fig. 10).
KMDJ38 : ..
i AU (This study) » In the Strait of Sicily, alternate peaks of alkenones and
Alkenones 150 o ] ’
o) Y brassicasterol concentrations coeval to several sapropels
f .. oy suggest distinct proliferation of coccolitophores and diatoms
.......... SENNNES CEE——Y during these periods (Fig. 11).
» In the Algerian Sea, a peak in the concentration of alkenones
Figure 11. Molecular biomarker records from core LCO7 (Martinez-Dios et al. 2021), including UX,.-  Figure 12. Abundances of phytoplankton related biomarkers during the deglaciation, not followed by brassicasterol, matches
SSTs and the abundances of marine origin lipids (long chain alkenones, brassicasterol) together with from cores KMDJ38 (Algerian Margin, this study) and MD95- - -
the terrestrial n-hexacosan-1-ol concentration and the LCO7 N. pachyderma (dextral) 6180 (data from 2043 (Alboran Sea, Cacho et al. 1999, including also the UX- similar results reported In the Alboran Sea’ where the occurrence
Dinarés-Turell et al., 2003), for comparison. Grey vertical bars indicate sapropels, based on the dates ~ SST record from this core for reference). of an organic rich |ayer was described (Cacho et al. 2002)_
from Ziegler et al. (2010) and Konijnendijk et al. (2014). JAN y
) )

the Catalan Government (Research Group on Marine
62, 1757-1772. Biogeochemistry and Global Change). Access to core LCO7Y
an Sea: The key to understanding samples was kindly provided by the British Ocean Sediment Core
nment, Society, Culture, pp. 47-77. Research  Facilty (BOSCORF) at the  Southampton

Oceanography Centre.




