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Introduction

The Arabian sea receives significant amount of mineral dust annually [1] via wet

and dry deposition. However, the transport and deposition of dust exhibit strong

seasonality due to distinct wind regimes (southwest monsoon during summer and

northeast monsoon during winter) which dominates the regional climatology [2].

Wet deposition processes is dominant during SW monsoon period during which

atmospheric dust is mainly transported at mid-tropospheric range at an altitude of

2-5 km [3] which provides significant amounts of macro- and micro-nutrients (e.g.

phosphate and iron) and affects surface ocean biogeochemistry [4].

The relative abundance of these nutrients also depend on the sources from which

these mineral dust particles are derived. Thus source identification is important.

 Geochemical characterization of the wet deposited aeolian mineral dust over the

Northeastern Arabian Sea as well as identify their sources.

 To assess temporal variability in sources of wet deposited mineral dust during

this study period of SW monsoon season.

 The wet deposit samples were collected

during the SW monsoon period of 2013

at CSIR-National Institute of

Oceanography (CSIR-NIO), Goa, (15º

45′ N, 73º 80′ E).

 Total 16 wet deposition particulates

(WDP) were extracted by filtering the

collected rainwater samples using

polycarbonate filters of 0.2 μm pore size.
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Map showing the sampling site CSIR-NIO, Goa, India (Red circle), as well as the possible

sources of mineral dust to the Arabian Sea (Black fonts) and major wind system prevailing

during the SW monsoon season (Magenta fonts) (Climatology of winds during the months July

to August)
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Map showing average UV-aerosol

index over source region (a, b and c)

during the sampling period, air mass

back trajectory for 7 days from the

sample collection day (d, e and f)

which shows the air mass at different

altitudes are originating from different

source regions and CALIPSO pass

available two days before the

sampling over the Arabian Sea were

shown in (g, h and i), which shows the

presence of dust (marked in the

orange box) in the Arabian Sea region

which were transported to the eastern

Arabian Sea for three samples

collected at beginning of monsoon

(WD-1), mid-monsoon (WD-10) and

end of monsoon (WD-15).
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Back trajectory and satellite data.

Wet deposited dust in filter

• High palygorskite (P) was observed for

Beginning of monsoon (BM) samples, which

subsequently found to decrease in the mid-

monsoon (MM) and almost negligible in the

end of the monsoon (EM). However, smectite

(S) is highest during MM and low during BM

and EM periods. This variation in the clay

minerals abundance along with the I/K and

K/C ratios suggests the change in the dust

source region.

• Variation in PAAS normalized Lan/Ybn

indicates that the dust collected at MM are

enriched in HREE than the BM and EM.

Relatively high Eu highlights different

sources impacting the dust collected during

SWM

• Isotopic composition shows the least

radiogenic 87Sr/86Sr and highly radiogenic

εNd during MM. In contrast, relatively high

radiogenic 87Sr/86Sr is found for BM and EM

samples. Similarly, εNd shows a very distinct

signature for and EM samples clearly

highlighting the role of distinct source

impacting the WDP collected in the year

2013.

Nd vs. Sr isotopic compositions of

the WDP samples plotted along with

potential source region isotopic

fields inferred from the literature

data. Mixing line between Arabian

Desert (ARB), Northeast Africa (

NEA), southwest Asia (SWA) and

Thar Desert are also shown. The

ticks on each mixing line

correspond to relative contribution

of Arabian Desert end-member to

the mixture.

• Samples collected at the BM are found in the range of isotopic composition of dust

sourced from the Arabian peninsula reported by Kumar et al., (2020).

• Majority of MM samples tend to fall in or on the edge of ARB space, however, tending

towards the NEA end-member. These samples have relatively high smectite with

moderate palygorskite content, which is distinct from BM samples indicating a

dominant contribution from Arabian desert with minor contribution from NEA.

• EM samples are away from ARB and towards the SWA and Thar Desert. We also

observed insignificant P and S in the EM samples, suggesting a decreased and/or

negligible contribution from ARB. In addition, we found a high illite and chlorite, a

characteristic feature of SWA and Thar Desert.

 High P and moderate S are found in BM and the majority of MM samples. The

absence of both P and S, in EM samples highlights the change in the provenance of

dust during SW Monsoon.

 A significant difference in Lan/Ybn ratio and Eu/Eu* is observed for MM samples

compared to BM and EM samples, suggesting change in sources.

 Temporal change in isotopic composition is also observed, with less radiogenic
87Sr/86Sr and more radiogenic εNd at MM compared to BM and EM.

Mixing plot indicate more than 80 % contribution of ARB to BM and majority of MM

samples, the mixed contribution from NEA and ARB to few of MM samples and SWA

and Thar contribution to EM samples. These source attributions are also supported by

clay mineralogical composition as well as back trajectories and satellite data.
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