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Abstract: Red dune sands in the southwest coast of Tamil Nadu, India, were examined to understand its chronology of 
formation using OSL chronometry. Degrees of weathering of these sands were deduced from field observation, clay mineral 
composition and geochemistry of the bulk sample. The sands were found to have been deposited in two episodes, i.e. be-
tween 16–9 ka and at 4.5 ka in the middle and lower parts of the dune field. The late Pleistocene deposition of sand in the 
upper terrace was associated with abundant sand supply owing to the lower sea level. The second stage of dune accretion at 
4.5 ka was observed at the lower level relative to the present day coast. It was presumably associated with late Holocene 
higher sea level in the coasts of south India and deposition of sand in the backshore region on top of the previous indurated 
aeolian deposits. The elevated topography of the area acted as an obstruction to trap the sand-laden onshore winds and fa-
cilitated accumulation. Spatio-temporal variation in sand accretion was observed in terrace I at the central part of the dunes. 
The geochemistry and mineralogy of the sands is controlled by initial aeolian sediment sorting and chemical weathering 
leading to the alteration of feldspars to kaolinite and associated compositional variations in the major elements. The red 
colour in the sands is found to be related to the concentration of hematite in the fine fraction.
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1. Introduction

The red dunes with its distinct colour and apparent similarity 
with red beds observed in the geological strata (Bensing et 
al. 2005) has attracted the interest of many researchers (Folk 
1976, Gardner & Pye 1981, Norris 1969, Pye & Tsoar 2009, 
Walker 1979). Red dunes occur along the coastal belts typi-
cally in the low to mid-latitude areas of the world (Nages-
wara Rao et al. 2006, Roskin et al. 2011, 2012, Singhvi et al. 
1986, Zheng & Wei 1998, Zhang et al. 2008). Sand mobilisa-
tion in these coastal areas is largely controlled by variation in 
the regional climate (mainly wind and precipitation), sand 
availability and sea level (Kocurek 1998). The reddening 
may occur post-depositional (e.g. Berner 1969, Gardner & 
Pye 1981) or may be due to the presence of red detrital sand 
and clay (e.g. Bensing et al. 2005, Besler 2008). There were 
several questions raised by earlier workers such as nature 
and climatic conditions favourable for the formation of red 
sands and the role of time in the reddening process (e.g. 
Gardner & Pye 1981 and references therein). Redness index 

had also been used as an indicator of relative age of its for-
mation (Norris 1969, Turner 1980, Walker 1979). However, 
Roskin et al. (2012) have shown the insensitivity of colour of 
this aeolian formation to age. One of the major factors be-
hind the dune reddening is weathering of heavy minerals 
and/or progressive loss of ferromagnesian minerals present 
in the sand (Gardner 1981, Van Houten 1961, 1964) under 
the influence of precipitation and temperature (Folk 1976, 
Gardner & Pye 1981, Pye & Tsoar 2009). 

Red dune sands in the southeast coast of India (Fig. 1A) 
have been studied for its colour (Gardner 1981, Gardner & 
Pye 1981), sedimentology and geochemistry (Joseph et al. 
1997, 1999, 2002), palaeoclimate and archaeology (Gardner 
& Martingell 1990, Joseph & Thrivikramji 2005, Jayangonda-
perumal et al. 2012, Thrivikramji et al. 2008) and for its eco-
nomic significance (Chandrasekharan & Murugan 2001). 
However, the chronologies of these sand dunes are largely 
unknown. Except for few attempts by Jayagondaperumal et al. 
(2012) and Alappat et al. (2013) using luminescence dating, 
the majority of studies have relied on the limited radiocarbon 
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