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Abstract: Variations in the oxygen content of water column in the Arabian Sea since the Last Glacial Period have significant differences in
space and time. However, regarding the spatial variation patterns and dominating factors, systematic studies are scarce, especially on the
mechanism of changes in oxygen content in deep water and the controlling factors on a millennial scale. Based on XRF core scanning results
from two cores, WIND-CJ06-6 and WIND-CJ06-13, in the central deep water of the Arabian Sea and previously published data, we
reconstructed the processes and analyzed the drivers of the variations in oxygen content in the Arabian Sea in different areas and depths on
millennial scale since the Last Glacial Period. Results show that the variations in oxygen content in the Arabian Sea in water depths less than
1500 m on the millennial scale are controlled jointly by the surface primary productivity and mesopelagic water fluxes, and the dominant factors
varied in different periods. Surface productivity in the northwestern part of the Arabian Sea was significantly higher than that in the rest of the
sea during the transition period from B/A (Belling-Allered) to YD (Younger Dryas) events, resulting in spatial difference: the oxygen content in

the intermediate water was high in the NW Arabian Sea but low in the rest of the sea. The oxygen content in water column in the Arabian Sea at
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depths greater than 1500 m was mainly controlled by the strength of the North Atlantic Deep Water (NADW) since the Last Glacial Maximum

(LGM), and the oxygen content in water was significantly increased due to enhanced ventilation in the Southern Ocean from the LGM to the

HS1 (Heinrich Stadial 1) stage.
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Fig.1

Regional hydrography and research stations

a: Indian Ocean surface currents (solid black lines indicate summer surface currents, dashed black lines were winter surface currents. SC: Somali Current. SMC:

summer monsoon circulation; WMC: winter monsoon circulation; WICC: West Indian Coastal Current; EICC: East India Coastal Current), intermediate water

(brown dashed line), and deep water (purple solid line) (gray dashed box indicating range in Fig.1b) adapted from "**"); b: station distribution (red triangles are

the current study stations and black dots are collected stations); c: Modern Arabian Sea water column oxygen content profiles with data from World Ocean

Atlas 20185%,
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SEALAA TR R /em AMSMC 4E§S/aBP H Ji4F#% /cal.aBP
4~5 8900 = 30 9360(9 155~9 523)
24~25 11770+ 30 13 047(12 847~13 228)
CJ06-6 44~45 17 220 + 50 19 836(19 538~20 129)
64~65 24 420 + 90 27 668(27 369~27 924)
84~85 30360 + 160 34 016(33 636~34 358)
3~4 4040 =30 3 826(3 611~4 046)
23~24 11910+30 13 190(13 011~13 378)
CJ06-13 43~44 20 180 + 40 23 279(23 008~23 626)
63~64 27920 + 60 31 103(30 921~31 295)
83~84 33610+ 120 37 338(36 907~37 852)
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Table 2 Information of research stations

®2 PARMBALE

DT A ' JKIF/m Ei=tan bS/
CJo6-13 14.54°N. 65.8°E 3909 Mn/Ti AR
CJO6-6 16.3°N. 65.8°E 3 680 Mn/Ti AR

TN047/6GGC 17.38°N. 58.8°E 3652 HILBRFLBRE [44]
SK304A/05 5.92°N. 79.6°E 3 408 Mo/Ti [19]
3101G 6°N. 74°E 2680 Mn/Al [45]
SK185-20 10°N. 71.83°E 2523 Uau [17]
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MD900963 5.05°N. 73.88°E 2 446 Uau [46]
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RC27-42 16.5°N. 59.8°E 2020 LA FLREE [47]
RC27-61 16.65°N. 59.52°E 1893 HILBRFLBRE [48]
AAS9/21 14.51°N. 72.65°E 1807 U/Th [49]
GeoB3004 14.61°N. 52.92°E 1803 BHILAA [50]

3104G 12.9°N. 71.9°E 1680 Mn/Al [45]

NIOP905 10.77°N. 51.95°E 1586 INGIETA S [14]
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NIOP478 24.21°N. 65.66°E 565 Mn/Al [54]
NIOP484 19.5°N. 58.43°E 516 Mn/Al [54]
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Fig.2 Comprehensive comparison of variations in seawater oxygen content at different stations in the Arabian

Sea since the last glacial period

Details of each station are shown in Table 2.
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