
Atmospheric deposition of soil dust is an 
important source of nutrients (especially 
iron) to the open ocean regions. Every 
winter (December to March) the Arabian 
Sea, the northwest part of the Indian 
Ocean, receives large mineral dust flux 
from episodic dust storms that occur in the 
surrounding arid and semi-arid landmass. 
The region also experiences convection-
driven entrainment blooms this time of the 
year (Madhupratap et al., 1996). While 
the mechanism of the convection-driven 
blooms has been well studied, how far 
nutrients released from mineral dust flux 
are important in thriving phytoplankton 
blooms is what eludes us. By doing a 
simple spatial correlation between satellite-
derived dust optical depth and chlorophyll 
a (Chl a) concentrations we show that the 
central Arabian Sea (CAS) can support 
phytoplankton blooms that may be 
attributed to the nutrients derived from 
mineral dust fluxes. This is because CAS 
is away from the domain of active winter 
convection thereby having limited oceanic 
supply of nutrients. 

We tracked 45 dust storms for the winters 
of 2002-2003 to 2010-2011 and examined 
the Chl a levels following each of these 
dust storms by comparing the Chl a 
with climatological values. If Chl a levels 
following the dust storms exceeded twice 
the standard deviations of the climatological 
values, we took up those cases for further 
study. In total we could identify only six 
cases of Chl a enhancements that can 
be attributed to dust derived nutrients. 
Since the prevailing current comes from 
an oligotrophic region (direction south 
to north), the probability of advection of 
nutrients/Chl a can be ruled out for each 
of these cases. Also a careful examination 

of the water column dissolved iron (DFe) 
from profiles collected earlier (Takeda et 
al., 1995) showed that the deepening 
of mixed layer due to wind mixing or 
winter convection cannot supply DFe 
required to support the observed levels 
of Chl a enhancements for the six cases. 
Calculations of DFe that can be derived 
from modelled dust depositions versus 
what is required in terms of Chl a increase 
showed that the external atmospheric 
source is in fact necessary. The work shows 
that although dust-induced blooms are not 
ubiquitous, they are significant enough to 
contribute about 47% of the total Chl a 
biomass for the studied period. Intensive 
field based studies are required in this 
less-explored region to better understand 
dust-phytoplankton relation.
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Figure: An example of Chl a enhancements following dust storms in central Arabian Sea for the  
winter of 2007-2008. The hollow black rectangles indicate the cases of Chl a enhancements.
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