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on the process of shallow carbonate cementation (Longman
1980).

Late Quaternary beach rocks are common among the Anda-
man—Nicoabar archipelago and are composed of sandstones,
breccias or conglomerates with different proportions of silici-
clastic and carbonate grains, cemented by calcium carbonate.
Beaches on the Wandoor and Chidiyatapu coast show discon-
tinuous 10—20 cm thick lenses of sheet-like sandstones gently
dipping (<10°) seawards, whereas beach rock made up of up
to 50 cm thick units of weakly indurated and parallel-
laminated sandstone beds and coral and shell-bearing con-
glomerates have been recognized along the coastline of
Paget Island. The beach conglomerates are devoid of any inter-
nal structure and composed of angular to well-rounded and
assorted framework components (sand, granules and pebbles)
of different lithologies, including fragments of coral and

Fig. 2.5. Tombolo, 0.6km long,
linking Smith Island with Ross

Island (east side of North Andaman).
View facing Smith Island.

bivalve shells (Fig. 2.4). The sandstone beach rocks show
widely variable textures and cement fabrics, implying a com-
plex pattern of diagenesis (Vieira & De Ros 2006). Rajshekhar
& Reddy (2003) investigated the beach rocks of South Anda-
man and conducted radiocarbon (**C) dating of consituent
shells. Wandoor beach rocks yielded an age of 1540-1350
years whereas Chidiyatapu beach rock proved to be older,
yielding an age of 4410-3900 years.

Tombolo

A tombolo consists of a sand bar joining an island with another
island or the mainland. Tombolos come in various forms — sin-
gle, double, multiple, forked or complex — in response to the
prevailing coastal system. For example, a double tombolo

Fig. 2.6. Phytokarst (Folk 1973), a type
of small-scale solution sculpture, on
Neil Island characterized by sharp
irregular cockling and numerous
irregular pores.
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would result from seasonal fluctuation in longshore drift. Tom-
bolos occur on North and South Andaman islands and are a
major tourist attraction (Fig. 2.5). Bandopadhyay et al.
(2008) first described the geomorphology of a North Andaman
tombolo where a roughly north—south-trending tombolo links
Ross Island in the south with the Smith Island in the north. This
simple tombolo is 0.6 km in length and 3—4 m in width at its
middle part during low tides, widening gradually. The ratio
of Ross Island’s offshore distance from the Smith Island to
its length is 0.75, which ensured that a tombolo and not a
salient would form (Woodroffe 2002). The origin of this tom-
bolo may be attributed to the formation of a spit-like barrier by
wave refraction around Smith and Ross islands, or by

Fig. 2.7. Large cavern with
speleothems and dripstone curtains
inside the limestone cave of Baratang
Island.

deposition from longshore current. The source of the sediments
appears to be mainly from the beaches of the islands linked by
the tombolo, which is rich in biogenic sand and gravel. The
presence of a single tombolo connecting two islands off the
eastern coast of the North Andaman Island indicates little or
no seasonal shift in longshore drift in this part of the Andaman
coast. Bandopadhyay et al. (2008) pointed out that before the
2004 tsunami the two islands were separated during high tide,
allowing boats to cross over the submerged sand bar (tombo-
lini). After the 2004 tsunami, during normal high tides the
sand bar remains an emerged sand body (tombolo) joining the
two islands. Only during neap tides does a small portion of
the middle part of the tombolo become flooded.

Fig. 2.8. Coral reef exposed at
Interview Island, off the west coast of
Middle Andaman Island. The 26
December 2004 earthquake uplifted
the reef by 2 m and left it permanently
stranded above present-day high tide.
The old beach (left) is now some 80 m
inland from the present high-tide line.
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Karst landforms

The western coast of Neil Island exposes thick and relatively
homogeneous Pleistocene limestones (chalk) that form an
east—west-trending steep cliff and vast areas of subhorizontal
carbonate shore platform fully exposed at low tide. The cliff
section at its western end shows a natural arch attached to
the headland. The bare rock surface of the seawards-sloping
homoclinal carbonate shore platform displays karstic features,
the dimensions of which range from millimetre-scale dissolu-
tion pits and grooves on limestone surfaces to underground
caves. Phytokarst (Folk 1973), a type of small-scale solution
sculpture, on Neil Island chalk surfaces is characterized by
sharp irregular cockling and numerous irregular pores
(Fig. 2.6) formed by weathering, dissolution and biogenic cor-
rosion in the meteoric environment. Labourdette et al. (2007)
considered that karst formation is intrinsically tied to the

Fig. 2.9. An aerial view of the fringing
reefs surrounding the Cinque Islands
located south of Rutland Island, South
Andaman.

presence of a freshwater lens in order to dissolve the carbonate
rocks, likely during sea-level lowstands. The limestone caves
on the SW side of Baratang Island (12° 05’ N, 92°45’ E) con-
tain speleothems. Dripstone curtains a metre or more in length
are seen hanging from the ceiling, and pillars of stalagmites
grow above the ground (Fig. 2.7). Radiocarbon dating and
8'80 analyses of these stalagmites have been used to provide
a4 karecord of variation in the Indian Summer Monsoon (Las-
kar et al. 2013).

Coastal terraces

The 2004 Sumatran earthquake caused metre-scale co-seismic
uplift along the western coast of the Andaman—Nicobars and
subsidence along the eastern side. Along the west coast of
Interview Island, Middle Andaman, fringing coral reefs were

Fig. 2.10. Coral and coral-algal reefs
developed on a phytokarstic shore
platform on the coast of Neil Island.
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uplifted by 2 m leaving the reef permanently stranded above
present-day high tide (Fig. 2.8). Such displacements have
happened in the past, and radiometric dating of dead coral
reefs from raised marine terraces have been used to gain
insights into the frequency of such events. A study by Awasthi
etal. (2013) compared radiocarbon age data from coastal fossil
coral terraces on Interview Island, Hut Bay on Little Andaman,
Port Blair and North Cinque Island, South Andaman with
terraces on the east coast of Lamiya Bay, North Andaman
Island and the west coast of Havelock Island. The oldest and
best-developed series of terraces were found on Interview
Island at elevations of 50, 26, 18, 13 and 7 m above sea
level with '*C (BP) ages that range from 30 880 + 300 to
6977 + 85 years. While the study found evidence of 14
major seismic events since c. 40 ka BP, most of the landscape-
changing events took place after 9 ka, suggesting that the fre-
quency of major earthquakes (M > 7) in the region has
increased during the last 9 ka. The results also showed that
the pattern of uplift and subsidence seen in the 2004 earth-
quake has been a continuous feature in the past, especially
the subsidence of South Andaman.

Other examples of terraces can be found on Paget Island,
where horizontally stratified beds of hard beach rock (sand-
stones) up to 60 cm thick occur well above the present-day
intertidal zone. Marine notches in the lower part of an agglom-
erate cliff exposed above present-day high-tide level on the
coast near Panchwati, Middle Andaman indicate past erosion
by sea waves. Occurrence of beach material on higher ground
inside the coast was described as raised beach by Karunakaran
et al. (1964, 1968).

Coral and coral reefs

Late Paleocene patch reefs interstratified with volcaniclas-
tic sandstones have been identified on the Rampur coast of
Middle Andaman Island (Bandopadhyay 2012, fig. 8b), and
similar-aged limestone deposits interpreted as bioherm and
biostroms are found at Tugapur of Middle Andaman (Ray
1982). The modern reefs date back to the Holocene and
cover about 2000 km? or 6% of the islands. The modern Anda-
man—Nicobar archipelago contains a rich diversity of coral
reefs dominated by fringing reefs (Fig. 2.9) and a long barrier
reef (329 km) on the west coast. On the western side of South
and Middle Andaman lies a 4 m deep lagoon, separated by an
80 m deep channel (Saxena et al. 2008).

Studies on the taxonomy of Indian coral reefs began as early
as 1847 by Rink in the Nicobar Islands; since then over 200
coral species have been identified. Andaman has at least 135

Fig. 2.11. A pair of Terra Satellite
images of North Reef Island, North
Andaman before (left) and after (right)
the 2004 earthquake. The
post-earthquake image shows how the
reefs have been lifted permanently out
of the sea. NASA Earth Observatory.

species (59 genera) of stony corals, of which 110 species and
45 genera are hermatypic. Thirty-two genera are known
from Great Nicobar, and new species are being discovered
each year (Mondal er al. 2011; Mondal & Raghunathan
2013). Porites spp. is dominant in the northern and southern
Andaman islands, whereas Acropora spp. is the most common
in the Middle Andaman and Nicobar islands. The soft corals
Sarcophyton and Lobophytum are common throughout the
islands. Coral growth tends to be richer on the western coast,
and the Nicobar Islands are richer than the Andaman Islands.

The coral and coral-algal reefs occur in nearshore shallow-
marine shelves and in small pools developed on a phytokarstic
shore platform such as the Pleistocene chalk formation of Neil
Island (Fig. 2.10). Such rock substrates are widely perceived
as optimal substrates for reef initiation and growth due to
their stability and elevation above the seafloor. A terrigeneous
muddy sand is typically found beneath most leeward fringing
reefs, grading up into a rubble facies and then to a relatively
thin framework cap. The fringing coral reefs in the islands
of Andaman—Nicobar may be classified as: (1) headland-
attached fringing reef; (2) bay head fringing reef; and (3) nar-
row beach base reef.

The reefs of the Andaman and Nicobar islands are the most
pristine reefs remaining in India, but are under threat from both
human activity and natural disasters. The 26 December 2004
tsunami led to extensive destruction of coral reefs, mainly
due to uplift of land areas in the western part of the archipel-
ago. Figure 2.11 shows an example of the dramatic changes
that took place on North Reef Island off the west coast of
North Andaman caused by uplift during the 2004 earthquake
(discussed further in Chapter 10).
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