
 1 

A review of Last Interglacial sea-level proxies in South Asia and 
the Indian Ocean 
 
Mubashir Ali1, Ciro Cerrone1,2, Alessio Rovere1,3* 
 5 
1Department for Environmental Sciences, Informatics and Statistics (DAIS), Ca’ Foscari University of Venice, Via 
Torino 155, Venice, 30172, Italy 
2International Centre for Climate Change Research and Studies (CSRCC), Franchetti Palace, San Marco 2847, 30124   
Venice, Italy 
3MARUM, Center for Marine Environmental Sciences, University of Bremen, Leobener Str. 8, 28359 Bremen, 10 
Germany 

*Correspondence to: Alessio Rovere (alessio.rovere@unive.it) 

Abstract. In this work, we present a standardized database of Last Interglacial (132-80 ka) sea-level proxies across 

the South Asian and Indian Ocean region, including the coasts of Iran, Oman, India, the Maldives, and the Cocos 

(Keeling) Islands. The database stems from a critical revision of the data included in 17 peer-reviewed studies, which 15 

were standardized using the World Atlas of Last Interglacial Shorelines (WALIS), and is available as Ali et al. (2026, 

https://doi.org/10.5281/zenodo.18512770). A total of 54 sea-level index points were reassessed by evaluating 

stratigraphic context, elevation measurement techniques, depositional environments, and chronological constraints 

obtained from U-series, luminescence, electron spin resonance, and cosmogenic nuclide dating. The data is 

characterized by regional differences in the elevation of past relative sea-level proxies that are driven primarily by 20 

tectonic, dynamic topography, and glacio-hydro-isostatic forcings. On the active margins of southern Iran and northern 

Oman, terraces dated to Marine Isotopic Stage (MIS) 5e (125 ka), 5c (100 ka), and 5a (80 ka) were preserved at 20–

60 m a.s.l., reflecting long-term uplift linked to the Zagros foreland and Makran subduction system. On the coasts of 

western and southern India MIS 5e relative sea-level proxies are found at 1-4 m a.s.l., more in line with low tectonic 

uplift. On Indian Ocean islands, such as the Maldives and Cocos (Keeling) Islands, MIS 5e reefs are now submerged 25 

at depths of 10-17 m b.s.l., indicating subsidence throughout the late Quaternary.  

 

1 Introduction 
 

This study reviews evidence of relative sea-level (RSL) proxies from the Last Interglacial (LIG), broadly 30 

corresponding to the Marine Isotope Stage (MIS) 5 (132-80 ka), across the South Asia Indian Ocean region, including 

the Maldives, India, Oman, and the southern coasts of Iran (Fig.1). Pakistan has not been incorporated into the database 

due to the limited availability of published metadata, which has prevented the standardization of sea-level data for this 

region. The database was assembled by extracting and re-analysing data and metadata from peer-reviewed 

publications that provide stratigraphic records and chronological information related to Quaternary sea-level variations 35 

in the region. Data on sea-level indicators and associated chronological information were standardized through the 

use of the World Atlas of Last Interglacial Shorelines (WALIS) platform (Garzón and Rovere, 2024; Rovere et al., 
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2020, available at: https://warmcoasts.eu/world-atlas). The database was exported from the WALIS interface in 

spreadsheet format and is available as an Excel file via Zenodo under a CC-BY license (Ali et al., 2026, 

https://doi.org/10.5281/zenodo.18512770). Table 2 included in the text, provides a summary of the elevation, 40 

chronological constraints, references, and quality assessments for each RSL data point included in the investigated 

area. 

This study focuses on a region that helps fill existing geographic gaps in previous global compilations of sea-level 

indicators related to LIG (Rovere et al., 2023) and serves as an update and extension to earlier datasets, such as that 

presented by Pedoja et al., 2014. Regionally, this work integrates a recent compilation (also done in the framework of 45 

WALIS) along the East Africa and the Western Indian Ocean was compiled by Boyden et al. (2021). Altogether, data 

from 17 peer-reviewed studies were compiled, yielding 54 relative sea level index points (SLIPs). The database 

compilation was finalized in September 2025; accordingly, data from papers published after this date were not 

included. Each SLIP was assigned one or more chronological constraints. In particular, we inserted in the database 

data and metadata related to samples dated with luminescence (n = 7), U-series (n = 20 on corals, n = 4 on mollusks), 50 

electron spin resonance (ESR; n = 22), and one cosmogenic radionuclide (10Be) techniques.  

A brief description of the types of sea-level indicators within this study is provided in the following section. This is 

followed by a discussion of elevation measurement methods, sea-level reference datums, and main dating techniques 

used by the original authors. Finally, the data points are described and organized according to national and regional 

boundaries. 55 
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Figure 1 Sea Level Index Points (SLIPs) revised in South Asia and the Indian Ocean region. Colored dots show sea-

level datapoints included in the WALIS database, with colors indicating elevation. Red lines represent tectonic plate 

boundaries from Bird (2003), modified by H. Ahlenius (Nordpil, GitHub: https://github.com/fraxen/tectonicplates). 

Basemap assembled from datasets provided by the Global Multi-Resolution Topography (GMRT) (Ryan et al., 2009).  60 

2 Types of sea-level indicators, positioning and sea-level datums 
 

Seven main types of SLIPs were identified in our study area (Table 1). These include three depositional (beach deposit 

or beachrock, beach ridge, beachrock), two biological (coral reef terrace, shallow or intertidal marine fauna) and two 

geomorphological indicators (marine terrace and tidal notch). To establish a connection between these indicators and 65 

past relative sea levels, we employed the concept of indicative meaning, a methodological framework that quantifies 

how specific sea-level markers relate to tidal datums (Khan et al., 2019). This framework defines that each indicator 

must be assigned an indicative meaning, which is decomposed into two values: the indicative range (IR), which 
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captures the vertical range at which a SLIP can occur according to its modern analog (Khan et al., 2019), and the 

reference water level (RWL), that is the midpoint of the IR. Originally developed for Holocene studies (Shennan, 70 

1982, 1986, 1989; Shennan et al., 1983; Shennan, 2015), the indicative meaning approach has more recently been 

applied to Pleistocene sea-level proxies (Rovere et al., 2016b), allowing for consistent interpretation of SLIPs across 

different time periods. To quantify the indicative meaning, here we used the IMCalc software (Lorscheid and Rovere, 

2019), which generates ex situ estimates of RWL and IR using global tidal and wave datasets. This approach is 

particularly useful when a direct, site-specific modern analogue data from primary sources are not available, as it is 75 

the case for the works published in our study area.  

While elevation measurement techniques are reported in most of the studies included in our review, a limited number 

in Iran do not provide this information (Reyss et al., 1998; Normand et al., 2019). In instances where the method of 

elevation measurement was not reported, we applied an estimated error of 20% of the reported elevation to account 

for potential inaccuracies (Rovere et al., 2016b). Among the six measurement techniques recorded in this database, 80 

the vast majority of sea-level index point elevations were determined using barometric altimeters and tape and Abney 

(a handheld surveying instrument used to measure slope angles, gradients, and vertical heights) levelling. Other 

elevation measurement techniques include (i) differential GPS in the Sur lagoon area (Oman, Mauz et al., 2015a; 

Falkenroth et al., 2020), offering the highest measurement accuracy; (ii) a combination of differential GPS, hand level, 

and tape in Oman (Hoffmann et al., 2020; Decker et al., 2024;  Falkenroth et al., 2019); and (iii) handheld GPS in Iran 85 

and Maldives (Pirazzoli et al., 2004; Gischler et al., 2008a,b; Gischler et al., 2018a,b; Normand et al., 2019; Goswami 

et al.,2019). A couple of works (Brückner, 1989;  Goswami et al., 2019) do not report any elevation measurement 

technique for the (i) Porbandar and Tunkra and (ii) Tamil Nadu areas, respectively. Since most studies did not report 

exact site coordinates, we estimated them using place names via geolocation tools (e.g., Google Maps) or by 

georeferencing original maps in QGIS. 90 

Table 1 Summary of sea-level proxies included in the South Asian and Indian Ocean database. Abbreviations: 
MLLW - Mean Lower Low Water; MHHW - Mean Higher High Water; HAT - Highest Astronomical Tide. 

SLIP Description of RSL indicator Indicative 
range 

Indicator 
reference(s) 

Number of 
occurrence
s in the 
database 

Beach deposit or 
beachrock 

Definition by Mauz et al., 2015:  "Beachrocks are 
lithified coastal deposits that are organized in 
sequences of slabs with seaward inclination 
generally between 5° and 15°".  

Ordinary berm 
to breaking 
depth 

Mauz et al., 
2015a; Rovere 
et al., 2016b 

3 

Beach ridge Definition by Otvos, 2000: "[beach ridges are] 
stabilized, relict intertidal and supratidal, eolian 
and wave-built shore ridges that may consist of 
either siliciclastic or calcareous clastic matter of a 
wide range of clasts dimensions, from fine sand to 
cobbles and boulders". 

Storm wave 
swash height to 
ordinary berm 

Otvos, 2000; 
Rovere et al., 
2016b 

1 

Beachrock Cement: isopachous or miniscus of HMC or 
aragonite; granular, bladed or fibrous crystals 
Bedding: symmetrical ripples or horizontal plane-
parallel laminae or planar and trough cross-beds 

HAT (or spray 
zone) to MLLW 

Mauz et al., 
2015b 

2 

Coral reef terrace 
(general 
definition) 

Coral-built flat surface, corresponding to shallow-
water reef terrace to reef crest. 

MLLW to 
breaking depth 

Rovere et al., 
2016b; 

32 
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Lorscheid and 
Rovere, 2019 

Marine Terrace Definition by Pirazzoli et al., 2005: "Any 
relatively flat surface of marine origin".  

Storm wave 
swash height to 
breaking depth 

Pirazzoli, 2005; 
Rovere et al., 
2016b 

10 

Shallow or 
intertidal marine 
fauna 

Marine fauna usually associated with very 
shallow water or intertidal environments 

Based on the 
upper and lower 
limits of living 
modern analog 
faunas 

 5 

Tidal notch 

Definition by Antonioli et al., 2015: "Indentations 
or undercuttings cut into rocky coasts by 
processes acting in the tidal zone (such as tidal 
wetting and drying cycles, bioerosion, or 
mechanical action)". 

MHHW to 
MLLW 

(Antonioli et al., 
2015); Rovere 
et al., 2016b 

1 

 

3 Relative sea-level data 

In the following sections we describe the data we revised, organized by country in a clockwise order starting from 95 

Iran, and, where applicable, by subordinate administrative units such as states, regions, or provinces. Throughout the 

text, the elevation of SLIPs is expressed as “a.s.l.” (above present sea level) or “b.s.l.” (below present sea level). A 

summary of sites, associated paleo RSL, and chronological constraints associated to each site are detailed in Table 2. 

Sea-level indicators compiled in the database are referenced by their WALIS RSL ID (hereafter RSL_NUMBER). 

This identifier, displayed in the first column of the “RSL proxies” spreadsheet, is automatically generated and uniquely 100 

assigned to each record within WALIS. 
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3.1 Iran 

3.1.1 Southern Mainland Iran  

The Northern margin of the Persian Gulf in southern Iran hosts a broad coastal sector that provides important archives 105 

for Quaternary sea-level reconstructions (Fig. 2). The Haleh coastal sector (Fig. 1B), situated along the southern 

Iranian mainland, comprises a series of stepped marine terraces that record past sea-level fluctuations over the 

Quaternary (e.g., Reyss et al., 1998). Similarly, the Jazeh coastal area (Fig. 2) preserves a well-defined sequence of 

Quaternary marine terraces, offering an additional, complementary record for reconstructing relative sea-level 

evolution in the region (Reyss et al., 1998). Moving eastward, the Konarak, Ramin, and Lipar areas, along the southern 110 

coastal margin of Iran (Fig. 2), also host late Quaternary RSL indicators (e.g., Normand et al., 2019). Together, these 

coastal sites provide critical datasets for understanding the timing, magnitude, and variability of past sea-level changes 

along this tectonically active margin. 

 

Figure 2 Map of the southern coast of Iran and northern Oman, showing the locations of SLIPs from this region. 115 
Basemap assembled from datasets provided by the Global Multi-Resolution Topography (GMRT).  
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3.1.1.1 Haleh 

Along the Haleh coastal sector, a staircase of well-preserved marine terraces is exposed, reaching elevations exceeding 

100 m a.s.l. (Reyss et al., 1998). The terrace sequence includes a highly elevated coral-bearing unit at 100–110 m 120 

a.s.l., a narrower abrasion terrace at 85 m a.s.l., and a broad reef platform that gently slopes from 33 to 23 m a.s.l., 

before merging seaward into a low, cliffed bench situated between 5 and 2.5 m a.s.l. Among these three orders, the 

third terrace (33–23 m) is particularly well constrained in terms of its elevation, morphology, stratigraphic context and 

age. Near the seaward edge of this terrace, which represents a previous reef platform, coral colonies preserved in 

growth position have been sampled and dated using U-series techniques, yielding an age of 111 ± 4 ka (Reyss et al., 125 

1998). This age corresponds to MIS 5e or MIS 5c and has been included in WALIS as RSL_4527. The lithofacies 

assemblages are typical of shallow-marine reef-flats environments, including coral framestones interbedded with 

lumachelle-bearing limestones and bioclastic sands, which rest unconformably over Mio-Pliocene marls. 

3.1.1.2 Jazeh 

Three major terrace orders are exposed along the coastal area of Jazeh (Fig.2): (i) a higher surface at 60–65 m, (ii) a 130 

broad intermediate terrace sloping between 35 and 25 m, and  (iii) a narrow low bench near the modern shoreline 

recorded by Reyss et al. (1998). The Last Interglacial RSL indicators are preserved within the intermediate terrace, 

where in situ Porites corals were sampled and dated by U-series techniques. Two of these in situ corals yielded U-

series ages of 121 ± 6 ka and 117 ± 6 ka (WALIS IDs RSL_4528 and RSL_4529, respectively), consistent with 

deposition during MIS 5e. The dated corals are associated with framestone lithofacies interbedded with lumachelle-135 

rich limestones and bioclastic sands, suggesting shallow reef-flat to nearshore depositional environments. 

3.1.1.3 Koranak 

The Konarak T3 terrace, located on the southeastern Makran coastline (Fig. 2), is characterized by flat-topped, bedrock 

deposits interbedded with various-sized boulders. In WALIS, this terrace is catalogued as RSL_4532, with a shoreline 

angle elevation at 32 m a.s.l. Optically stimulated luminescence (OSL) dating of feldspar from the terrace T3 yielded 140 

a fading-corrected age of 141.3 ± 12.1 ka, which falls within the broader range of MIS 5e (Normand et al., 2019). 

However, the combined morphological expression, facies, and chronological evidence provide strong grounds for 

assigning T3 to the Last Interglacial highstand. The Konarak T3 terrace, however, is substantially higher than global 

eustatic benchmarks for MIS 5e, which are generally constrained to 6 to 9 m a.s.l. (Hearty et al., 2007; Dutton & 

Lambeck, 2012). The calculated uplift rate for this lies therefore between 0.15–0.25 mm/yr (Normand et al., 2019)  145 

3.1.1.4 Ramin 

The Ramin coastal site, situated east of Chabahar on the Makran margin (Fig. 2), features a prominent marine terrace 

(T1) preserved at an elevation of 59.5 ± 2.0 m a.s.l., recorded in the WALIS database as RSL_4531. This terrace T1 

is composed of trough-cross stratified bedrock deposits. Luminescence dating of sediments associated to T1 marine 
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terrace yielded an age of 140.2 ± 12.5 ka, which corresponds to MIS 5e interval (Normand et al., 2019). However, the 150 

lower part of Ramin T1 at 3 m of elevation is dated with OSL, which provides the age 78 ka and  interprets T1 as MIS 

5a (Normand et al., 2019; Thompson & Creveling, 2021). The WALIS record (RSL_4531) and the geomorphic, 

chronological, and stratigraphic evidence at Ramin T1 together support its use as a significant but tectonically 

displaced RSL indicator of Last Interglacial.  

3.1.1.5 Lipar  155 

The Lipar coastal plain, located along the eastern Makran margin of southeastern Iran, holds the Late Quaternary 

isolated, flat-topped, marine terrace deposits of beachrocks in the Persian Gulf Arabian Sea region (Fig. 2). Three 

main terrace orders have been described at this site by Normand et al. (2019). The lowest two (T1 and T2) occur 

between 20 and 50 m a.s.l. and consist of beachrock deposits interbedded with various-size boulders and shell 

fragments. The sedimentary structures are dominated by high to low-angle trough cross-stratification, which shows 160 

that the deposition of Lipar T1 and T2 deposits occurs in high-energy marine environments. OSL dating provides the 

age constraints for T1 and T2, yielding ages between 73 and 80 ka and correlating them with MIS 5a (Normand et al., 

2019; Thompson & Creveling, 2021). Further inland and higher on the coastal slope, the most prominent surface is 

the Lipar T3 terrace, occurring up to 58.5 m a.s.l. The lithological composition is similar to that of Lipar T1 and T2, 

and is mainly composed of beach rock deposits interbedded with various-sized boulders and shell fragments. The 165 

sedimentary structures include high to low-angle trough cross stratification, which characterizes the deposition of 

Lipar T3 and indicates a high-energy marine environment.  The OSL-based chronology yielded an age of 130.28 ± 10 

ka, corresponding to MIS5e. Consistent ages make it one of the clearest RSL indicators of the Last Interglacial 

highstand along the Makran coast, archived in the WALIS database as RSL_4530. The elevations of both MIS 5e (T3) 

and MIS 5a (T1–T2) terraces are significantly higher than global eustatic estimates, which place MIS 5e at 6 to 9 m 170 

a.s.l. (Hearty et al., 2007; Dutton & Lambeck, 2012) and MIS 5a generally below +6 m (Thompson & Creveling, 

2021). The calculated long-term uplift rates of approximately 0.15–0.25 mm/yr for Lipar are based on the combined 

elevation and ages of these terraces (Normand et al., 2019). 

3.1.2 Iran's islands  

Most of the late Quaternary RSL indicators reported in the literature for the southern coast of Iran originate from its 175 

islands, including Kish and Qeshm islands, which are in the vicinity of the Hormuz Strait (Fig. 2). A brief description 

of these areas is provided below. 

3.1.2.1 Kish Island 

Kish Island, situated in the southeastern Persian Gulf about 20 km off the Iranian mainland, preserves a staircase of 

raised coral reef terraces that represents one of the best-documented records of Last Interglacial (MIS 5) sea-level 180 

change in the region. Kish Island, rising to c. 32 m a.s.l., is composed predominantly of Pleistocene reef limestones 

that have been systematically mapped and chronologically studied by several studies (Preusser et al., 2003; Pirazzoli 
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et al., 2004). The most reliable Last Interglacial indicators are reef terraces occurring between 5 and 12 m a.s.l. 

(RSL_4507, RSL_4508, RSL_4509, RSL_4510, RSL_4516, and RSL_4536). These terraces are composed of coral 

framestones and boundstones dominated by Platygyra, Favia, Porites, and Goniastrea. These coral colonies are 185 

preserved in growth position and are overlain by reef debris and cemented bioclastic sands. Such lithofacies are 

characteristic of shallow subtidal to intertidal reef accretion during stable highstands. Chronological constraints are 

primarily based on ESR and U-series dating of corals. The ESR results consistently fall between 100 and 126 ka, with 

most values clustering at 122–126 ka, consistent with deposition during the Last Interglacial highstand (Preusser et 

al., 2003). At an elevation of 6 m a.s.l., one U-series date yielded an anomalous age of 248 ± 15 ka, likely due to 190 

reworked material from higher (and older) terraces. However, the same sample produced an ESR age of 116 ± 33 ka, 

which is consistent with deposition during MIS 5e (Pirazzoli et al., 2004). 

The coral reef terraces occurring between 18 and 32 m a.s.l. (WALIS IDs 4511–4515) yielded ESR and U-series ages 

in the range of 114–126 ka, again strongly corresponding to MIS 5e. However, their anomalously high position relative 

to global eustatic estimates of 6 to 9 m a.s.l. for MIS 5e (Hearty et al., 2007; Dutton & Lambeck, 2012) could suggest 195 

tectonic overprinting. Some samples from these terraces also give older ages consistent with MIS 7 (200–240 ka), 

showing that Kish Island may host a polycyclic reef record in which different interglacial reef surfaces have been 

preserved at similar elevations. The estimated long-term uplift rates of 0.13 - 0.24 mm/yr for the island are determined 

on the combined MIS 5 and MIS 7 ages (Pirazzoli et al., 2004; Preusser et al., 2003).   

3.1.2.2. Qeshm Island 200 

Qeshm Island, the largest island in the Persian Gulf and located within the Strait of Hormuz (Fig. 2), preserves some 

of the most extensive and well-exposed late Quaternary marine terraces in the region, comprising up to 18 distinct 

terrace orders, with the highest reaching an elevation of 220 m a.s.l. All these terraces are mapped and dated (Reyss 

et al., 1998; Pirazzoli et al., 2004). The most reliable RSL indicators of the Last Interglacial highstand (MIS 5) from 

Qeshm Island are reef terraces and are situated between 10 and 26 m a.s.l. (from RSL_4517 to RSL_4526). These 205 

deposits consist of reefal limestones dominated by Porites and Favia, interbedded with lumachelle-rich limestones, 

barnacle-bearing beachrocks, and cemented bioclastic sands. The coral assemblages are typically preserved in situ. 

Such lithofacies are consistent with shallow subtidal to intertidal reef accretion and abrasion platforms. 

Chronological control is obtained from a combination of U-series and ESR dating across the Qeshm Island. U-series 

ages from the terraces at 12–21 m a.s.l., yielded results of 139 ± 6 ka and 127 ± 6 ka, consistent with MIS 5e deposition. 210 

One terrace on Qeshm Island at 26.5 m a.s.l. yielded a U-series age of 104 ± 4 ka from corals in growth position, 

placing it in the MIS5c age and positioning that terrace above the MIS5e record observed by other studied sites on the 

island. This may be due to local tectonic activities (RSL_4522; Pirazzoli et al., 2004; Reyss et al., 1998). The overall 

ages at different elevations are further complemented with ESR dating (Pirazzoli et al., 2004), which confirmed age 

ranges 110–133 ka for corals at 10–21 m a.s.l., thereby reinforcing attribution of these reef terraces to MIS 5e. RSL 215 
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indicators, such as corals in Qeshm, which are above 21 m a.s.l., were dated using ESR, and yielded 115-138 ka with 

an average age uncertainty of 12 ka, indicating that they may also correspond to MIS 5.  

In addition, ESR results highlighted diagenetic complexities in some samples, but the overlap between U-series and 

ESR datasets provides robust chronological evidence for Last Interglacial reef growth on Qeshm. The elevation of 

these terraces is significantly higher than global eustatic benchmarks for MIS 5e (6 to 9 m a.s.l.; Hearty et al., 2007; 220 

Dutton & Lambeck, 2012), which led Reyss et al. (1998) to estimate an average uplift rates of 0.2 mm/yr since MIS 

5 for that area. Thus, Qeshm Island provides a well-documented chronological control along a stratigraphically 

coherent record of the Last Interglacial in the Persian Gulf. Terraces at approximately 10–20 m a.s.l., constrained by 

overlapping U-series and ESR ages of 110–139 ka, record reef accretion during MIS 5e.  

3.2 Oman 225 

3.2.1 Northern Oman T3 

The northeastern coast of Oman, between Quriyat and Qalhat (Fig. 2), exposes laterally extensive and morphologically 

well-preserved marine terraces. The late Quaternary deposits were first systematically documented by Hoffmann et 

al. (1999, 2007, 2013a,b, 2020), who recognized a preserved sequence of at least twelve terraces, of which the MIS 5 

terraces (T1–T3) are the most prominent and well dated. The T3 terrace, archived in WALIS as RSL_4501, is 230 

correlated with the Last Interglacial (MIS 5e, 125 ka) and occurs consistently at elevations of 36 m a.s.l. Chronological 

control is provided by cosmogenic nuclide and optically stimulated luminescence (OSL) dating of associated 

sediments, both of which firmly place these deposits within MIS 5 in a broader context. In more precise terms, the 

two OSL ages (DEL4-Q and DEL5-Q) of 118 and 97 ka, respectively, fall within the limits of MI5e and MIS5c, while 

the cosmogenic nuclide dates of T3 are much older than MIS 5.  235 

The lithological composition of T3 contains eight identified lithofacies and is grouped into six facies associations, 

ranging from foreshore cross-bedded sandstones and upper shoreface coarse conglomerates to mollusk-rich cemented 

beachrocks and carbonate-cemented gravels (Falkenroth et al., 2019). These deposits are formed in high-energy, 

foreshore to shallow shoreface, settings. The clear stratigraphic and sedimentological evidence, associated with age 

constraints, makes these deposits reliable sea-level index points for MIS 5e. 240 

Two younger terraces, T2 (2 to 4 m a.s.l.) and T1 (1 to 2 m a.s.l.), might represent MIS 5c (100 ka) and MIS 5a (80 

ka) highstands, respectively. Their presence alongside T3 provides evidence of Last Interglacial sea-level oscillations. 

The MIS 5 terraces in Oman provide one of the clearest records of Last Interglacial sea-level change within a 

tectonically uplifted setting. The lithofacies confirm deposition in shallow coastal environments, providing precise 

sea-level index points.  245 

3.2.2 Sur lagoon  
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Sur Lagoon is located on the northeastern coast of Oman, just below the Qalhat area (Fig. 2), and presents a laterally 

continuous bioerosional notch associated with the Last Interglacial. The notch, developed in fanglomerate bedrock, 

encircles the lagoon at a consistent elevation. It hosts an assemblage of biological markers, including mussel borings 

(Gastrochaenolites sp.), sponge borings (Entobia sp.), barnacle colonies, and oysters, that provide constraints on paleo 250 

sea level (Falkenroth et al., 2020). Differential GPS surveys place the notch apex at 3.93 ± 0.12 m a.s.l., indicating a 

MIS 5 highstand of about 4 m a.s.l. The attribution to MIS 5 is supported by cosmogenic nuclide 10Be exposure dating 

of the underlying fanglomerate and is not reliable due to unknown precise values (Falkenroth et al., 2020). This notch 

is archived in WALIS as RSL_4541, with its indicative meaning tied to the intertidal zone and only minimal vertical 

uncertainty due to clear biological zonation. 255 

A second indicator in the area consists of cemented beach deposits (beachrock). These deposits composed of intertidal 

sands cemented during early diagenesis, preserve bedding features that fix their indicative range to the intertidal zone. 

Optically stimulated luminescence (OSL) dating by Mauz et al. (2015) yielded an age of 80 ± 3 ka, correlating the 

beachrock with the MIS 5a highstand. This record is archived in WALIS as RSL_4502. Sur Lagoon offers one of the 

clearest Last Interglacial sea-level records in the Arabian Sea region, with reliable chronological control provided by 260 

Mauz et al. (2015) and methodological refinement by Falkenroth et al. (2020). 

3.3 India 

 
3.3.1 The Saurashtra Coast of Kathiwar Peninsula 

 265 

The Saurashtra coast of western India (Fig. 1; Fig. 3) preserves Late Quaternary shorelines, with the coastal miliolite 

belt representing the most important evidence of marine transgression. These carbonate-rich deposits, locally known 

as Porbandar Stone, have been investigated by Brückner (1989) and later reassessed by Bhatt and Bhonde (2006). 

At Porbandar and Tunkra (Fig. 1; Fig. 3), fossiliferous deposits crop out at 4 m a.s.l. (RSL_4540). The lithofacies is 

characterized by fossiliferous miliolite, a shallow-marine limestone containing mollusks assemblages (Tellina, 270 

Cerithium, Ostrea, Area), some of which are preserved in situ position. The skeletal assemblages include benthic 

foraminifera, ostracods, and bryozoans which confirms the deposition in intertidal to shallow-subtidal environments. 

These deposits occur at the base of the coastal miliolite succession and are overlain by aeolian dune carbonates, 

marking the regression that followed the Last Interglacial highstand (Brückner, 1989). 

Chronological control is provided by U-series and ESR dating of shells of Tellina, which yielded ESR ages of 94.9 ± 275 

10, 97.6 ± 10, and 105.0 ± 10 ka, consistent with attribution to MIS 5 (Brückner, 1989). U-series dating attempts were 

less reliable due to diagenetic alteration of Tellina shells. The inland miliolite formations, sometimes rising above 30–

60 m a.s.l are dominantly aeolian in origin and not directly linked to sea level (Bhatt & Bhonde, 2006). The coastal 

miliolite belt preserves two distinct marine phases. The younger, marine-influenced generation (Miliolite-I) 

corresponds to the Last Interglacial transgression, while older miliolite formations (Miliolite-II and beyond) likely 280 

predate MIS 5 (Brückner, 1989). 
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The coastal miliolite deposits of Saurashtra indicate that during the Last Interglacial highstand, sea level reached 4 m 

a.s.l. Thus, Saurasthra provides the western Indian reference site for the Last Interglacial sea level record consisting 

of faunal assemblages, marine lithofacies, and chronology. 

 285 
Figure 3 Map of the Indian Peninsula Last interglacial SLIPs. Colored dots represent sea-level data points included 

in the WALIS database, with colors indicating elevation.  Basemap assembled from datasets provided by the Global 

Multi-Resolution Topography (GMRT). 

 

3.3.2 Cape Comorin 290 

 

At the southern extremity of the Indian peninsula, Cape Comorin (Fig. 3) has been investigated in detail by Brückner 

(1989), followed by Banerjee (2000). A site is located 6 km west of Cape Comorin, and the preserved Last Interglacial 

shoreline deposit consists of a cemented beach conglomerate (RSL_4492) that outcrops at an elevation of 1.2 m above 

low-tide level (LTL). The lithofacies is characterized by coarse beachrock facies, composed of clast-supported 295 

conglomerates cemented by sparry calcite. The deposit contains abundant shallow-water bioclasts, including marine 

shell fragments and foraminiferal tests. The skeletal assemblage is dominated by intertidal foraminifera (Ammonia, 

Elphidium, Cibicides, Globigerinoides, Amphistegina, and Epinoides), which shows the deposition in a high-energy 
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foreshore environment. The presence of iron-oxide coatings on many bioclasts suggests brief episodes of subaerial 

exposure during or after deposition (Banerjee, 2000). 300 

Dating of this unit was performed by using U-series analysis of marine shells. One specimen yielded a Th–U age of 

112 ka +16/-14 (Brückner, 1989; Banerjee, 2000). Although mollusks are generally less reliable due to uranium 

exclusion and susceptibility to diagenesis, the age is stratigraphically matched with the regional Last Interglacial 

patterns. Radiocarbon attempts on the same facies produced anomalously young ages, attributed to secondary 

carbonate overprinting (Banerjee, 2000). The Cape Comorin beachrock (RSL_4492) provides a Last Interglacial index 305 

point combining lithofacies evidence of intertidal deposition with a U-series chronology of 112 +16/-14 ka.  

 

3.3.3 Idindakarai 

 

This site is located 35 km northeast of Cape Comorin on the Gulf of Mannar margin and preserves one of the most 310 

prominent Last Interglacial shoreline successions described along the Tamil Nadu coast (Fig. 1; Fig. 3). The site was 

first documented by Brückner (1989), who identified a marine terrace elevated between 3 and 5 m above LTL. The 

re-investigations by Banerjee (2000) provided a more detailed stratigraphy and depositional environment, confirming 

its correlation with the Last Interglacial highstand (MIS 5e) (RSL_4493). 

The lower, 1.5 m thick, cross-laminated grainstone sequence is characterized by ripple bedding sealed with bioturbated 315 

contact, which is interpreted as foreshore to shoreface in origin. This is overlain by a 0.6 - 1.0 m thick grainstone 

facies containing abundant mollusk bioclasts, peloids, and borings produced by intertidal organisms such as Balanus. 

This facies indicates a deposition in a shallow, high-energy intertidal environment 

Chronological control is determined from U-series analysis of marine shells. Brückner (1989) reported an age of 

approximately 124 +14/-8 ka, and Banerjee (2000) confirmed the assignment of this terrace to MIS 5e. However, 320 

mollusks are problematic substrates for U-series dating, as they generally incorporate little uranium during life and 

are prone to diagenetic alteration (Kaufman et al., 1971). Despite these uncertainties, the stratigraphic position, 

elevation (3.4 m a.s.l.; RSL_4493), and faunal evidence strongly support attribution to the Last Interglacial. 

 

3.3.4 Manappad 325 

 

The Manappad site is located about 40 km northeast of Idindakarai on the southeast Indian coast (Fig. 1; Fig. 3) and 

preserves a well-defined sequence of marine terraces formed during the Late Pleistocene. Brückner (1989) described 

a series of stepped marine terraces in this area, with the major focus on the marine terrace level (T2) at 2-3 m above 

LTL. Later, Banerjee (2000) re-examined the same succession and suggested that the T2 terrace belongs to the Last 330 

Interglacial based on U-series dating 

The T2 terrace is formed by consolidated beach deposits and beachrock facies. The lithofacies consist of well-

cemented, grain-supported conglomerates containing marine shell fragments and barnacle encrustations. A key 

indicator an in situ Balanus sp., confirming the intertidal origin of the deposit (Banerjee, 2000). The elevation of 

marine terrace T2 is reported at 2.15 m above LTL (RSL_4494). 335 
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Chronological control was attempted by using U-series dating on the marine shell Balanus sp. Although the analytical 

results were not always internally consistent due to diagenetic alteration of the shells, Banerjee (2000) correlated this 

terrace with MIS 5e based on its stratigraphic position, elevation, and comparison with nearby dated sites at 

Idindakarai and Cape Comorin. Brückner (1989) had already suggested the same correlation. The Manappad terrace, 

therefore, provides additional evidence for a Last Interglacial highstand at 2 m above LTL along the Tamil Nadu 340 

passive margin.  

 

3.3.4 Rameshwaram 

 

The island of Rameswaram, located in the Gulf of Mannar (Tamil Nadu, India, Fig. 1; Fig. 3), provides a rare archive 345 

of Last Interglacial sea-level indicators along the passive southeastern continental margin of the Indian Peninsula. 

Situated at the northern end of Adam’s Bridge, Rameswaram is geomorphologically characterized by low-lying 

marine terraces, fossil coral colonies, and associated carbonate facies. This locality was first examined by Brückner 

(1989) using chronological methods that include U-series dating and ESR. Later, this locality was further investigated 

by Banerjee (2000), who presented additional U-series chronology, confirming the presence of multiple Last 350 

Interglacial reefal sea level indicators at a maximum elevation of 2.9 m above LTL. Later, Loveson and Nigam (2019) 

discussed Rameswaram's Last Interglacial coral-bearing sea level proxies and their chronological constraints in their 

review.  These sites are now archived in WALIS (RSL_4489, RSL_4490, RSL_4491, RSL_4503, RSL_4504, 

RSL_4505, and RSL_4506). 

On the northern coast at Narikulam (Rameswaram), an Acropora colony of 1 m2 sq in situ (RSL_4489) is present at 355 

an elevation of 1.1 m above LTL.  This coral yielded a Th–U (alpha count) age of 125.6 ± 8.5/7.5 ka, closely 

corresponding to global MIS 5e. However, minor detrital contamination and diagenetic alteration may affect the 

precision of the dating (Banerjee, 2000). The 100m patch of Acropora colony is present, which gradually disappears, 

while a large Porites colony becomes dominated and associated with Diploastrea, Cycloseris, and Goniopora 

(RSL_4490, RSL_4491, RSL_4503, RSL_4504, RSL_4505, and RSL_4506). The elevation of this coral terrace (T2) 360 

ranges between 2.4 and 2.9 m above LTL. Several Porites samples reflect U/Th (Alpha count) ages ranging from 92 

to 116 ka. While some specimens show a recrystallization into coarse-fibrous aragonite and localized calcite 

replacement, the stratigraphic coherence and clustering of ages strongly support their correlation with MIS 5. 

The coral terraces dominated by Porites extend laterally for several kilometers, covering 10 km² in the case of the 

Pisasu Munai complex, and form a prominent flat surface dissected by seasonal monsoonal flooding. The repeated 365 

monsoon flooding accelerated diagenetic alteration in these corals, explaining the prevalence of secondary 

mineralization (Brückner, 1989; Plaziat et al, 2008). However, the presence of primary aragonite fractions in several 

samples confirms that the ages are reliable (Gischler et al., 2008a; 2018a,b; Henderson et al., 1993). 

 

The Rameswaram documents a Last Interglacial highstand between 2 to 3 m a.s.l., constrained by multiple in situ 370 

coral colonies dated between 92 and 125 ka (RSL_4489, RSL_4490, RSL_4491, RSL_4503, RSL_4504, RSL_4505, 

and RSL_4506), and stands as a reference locality for passive margin sea-level studies of the Last Interglacial.  
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3.3.5 Vettaikaraniruppu 

 375 

The Vettaikaraniruppu site is situated on the southeast coast of India (Tamil Nadu, India). The Last Interglacial sea 

level record was first reported by Goswami et al. (2019), who investigated the beach ridge through a drill core (VKI 

core). The core provided detailed subsurface stratigraphy of the Last Interglacial (MIS 5e) marine transgression from 

the Kaveri delta. The coring site is located at 7 m a.s.l (RSL_4539). 

The VKI core revealed a complete succession of silty sands, organic-rich clays, and carbonate-rich grainstones. The 380 

basal sandy layers displayed cross-laminated and ripple bedding, typical of foreshore to shoreface facies deposited 

under high-energy wave and swash processes. At a depth of 21-21.5 m b.s.l., the organic-rich sandy clays were 

recovered, representing low-energy conditions, likely associated with lagoonal or back-barrier settings that developed 

during the landward shift of environments in the marine transgression. 

The upper part of the core consists of carbonate-rich grainstones with abundant marine shell debris and benthic 385 

foraminifera that includes shallow-marine skeletal assemblages. These faunal assemblages confirm the deposition in 

an intertidal to shallow subtidal setting during the peak of the highstand. 

Chronological constraints are determined for the VKI core sandy clay layer at 21-21.5 m b.s.l., using Optically 

stimulated luminescence (OSL) dating, and yielded an age of 121 ± 11 ka, which correlates the sequence with the Last 

Interglacial highstand (MIS 5e). The stratigraphy of the core demonstrates a marine transgression during MIS5e, 390 

beginning with foreshore sands, passing through lagoonal clays, and culminating in shallow-marine carbonate 

grainstones. 

Thus, the VKI core at Vettaikaraniruppu provides one of the clearest stratigraphic archives of the MIS 5e transgression 

along the southeast Indian margin, combining geomorphological evidence of beach ridges with subsurface lithofacies 

and an OSL chronology.  395 

 

3.4 Indian Ocean 

 

3.4.1 Maldives archipelago 

 400 

Rasdhoo Atoll, situated in the central Maldives archipelago (Fig. 1), represents one of the very few documented sites 

in the equatorial Indian Ocean where Last Interglacial (MIS 5e) reefal deposits have been identified and dated. The 

succession, described by Gischler et al. (2008a) and revisited in later works (Gischler et al., 2008b; 2018a), is 

preserved at 14.5 m b.s.l. and is archived in the WALIS database as RSL_4495, RSL_4498, RSL_4537, and 

RSL_4538. The deposits consist of coralgal grainstones dominated by Isopora palifera and Acropora gr. robusta, 405 

with additional contributions from encrusting Porites, Leptoseris, coralline algae (Porolithon onkodes), and vermetids, 

indicating formation in a shallow back-reef environment with paleo-water depths of less than 10 m. 

Chronological control is provided by U-series dating of acroporid corals. A well-preserved specimen yielded a reliable 

age of 136.9 ± 2.0 ka, while two further ages of 114.3 ± 1.5 ka and 117.3 ± 2.7 ka are considered moderately reliable 
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due to partial diagenetic alteration (Gischler et al., 2008a, b). Later work reported two additional ages close to 151 ka, 410 

but these are regarded as unreliable owing to anomalous 234U/238U signatures (Gischler et al., 2018a). Despite these 

limitations, the stratigraphic and clustering of ages firmly link the Rasdhoo deposits to MIS 5e. The coralgal deposits 

which are dated with U-series ages and yielded between 114 and 137 ka, are positioned at 14.5 m b.s.l., demonstrate 

that even globally synchronous highstands can be significantly modified by local tectonics. As archived in WALIS 

(RSL_4495, RSL_4498, RSL_4537, RSL_4538), these data provide an essential reference point for reconstructing 415 

subsidence-corrected relative sea-level histories in low-lying carbonate platforms. 

 

3.4.2 Cocos (Keeling) Islands  

 

The Cocos (Keeling) Islands, located on the Cocos Rise in the eastern Indian Ocean (Fig. 1), provide one of the few 420 

well-dated archives of Last Interglacial (MIS 5e) reef deposits from an isolated oceanic atoll setting. This locality is 

geomorphologically characterized by lithified reef limestones overlain by unconsolidated Holocene sands and 

coralline limestones beneath the modern reef islands. The site was described by Woodroffe et al. (1991) based on 

borehole drilling and later explained within a broader Indian Ocean context by Woodroffe (2005). These deposits are 

archived in WALIS under RSL_4496. 425 

Drilling across the atoll rim revealed a sharp discontinuity at 8–11 m b.s.l., separating poorly consolidated Holocene 

sediments from a well-lithified reef limestone. Within this older reef, a massive Faviid coral from 10.5 m b.s.l. yielded 

U-series ages of 118 ± 7 ka (bulk sample) and 123 ± 7 ka (secondary cement removed), confirming the formation 

during the Last Interglacial highstand (Woodroffe et al., 1991). The deposits consist mainly of coralline limestones 

with abundant massive Faviid corals and other reefal taxa, consistent with a shallow-water reef crest environment. 430 

The Cocos (Keeling) Islands record documents a Last Interglacial reefal unit now situated 8–11 m b.s.l., constrained 

by U-series ages of 118–123 ka. The deposits, represented in WALIS as RSL_4496, provide key evidence of both 

MIS 5e reef development and sustained atoll subsidence in the eastern Indian Ocean, underscoring the importance of 

integrating tectonic corrections into regional sea-level reconstructions. 

 435 

4. Discussion 

 

The SLIPs in our database indicate that, along the coasts of Iran, Oman, India, Maldives, and Cocos Keeling Islands, 

there are significant departures from eustasy, caused by differential vertical land motions (Fig. 4) as this area includes 

an active convergent margin, a passive continental margin and an intraplate oceanic setting. When arranged 440 

longitudinally, the RSL index points in our database an elevation gradient transitioning from the uplifted active 

margins of Iran and Oman (where SLIPs indicate RSL up to 60 m a.s.l.), to a stable passive margin in India, with 

SLIPs indicating RSL at 1–4 m a.s.l. The subsidence pattern of the oceanic reef platforms of Maldives and Cocos 

islands is reflected in the RSL recorded at these sites, reaching maximum depths of 17 m b.s.l. 
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 445 
Figure 4 MIS 5 RSL elevation as indicated by SLIPs in our database across four major regions of the northern Indian 

Ocean: southern Iran, northern Oman, peninsular India, the Maldives, and Cocos (Keeling) Islands.  

 

4.1.1 Uplifted Active Margins of Iran and Oman 

 450 

Southern Iran displays notably high MIS 5 marine terraces. The elevated MIS 5c sea level indicators, mainly coral 

terraces reaching up to 23 m a.s.l. at the Haleh and Jazeh area, strongly suggest the influence of regional tectonic 

uplift, which is coherent with regional tectonic along the Zagros foreland fold-and-thrust-belt, where a long-term uplift 

rate of 0.2 mm/yr has been calculated (Reyss et al., 1998). This is consistent with values derived from other localities 

in southern Iran (Reyss et al., 1998; Pirazzoli et al., 2004; Preusser et al., 2003; Talebian & Jackson, 2002; Regard et 455 

al., 2004). The relative sea-level positions in this part of the Persian Gulf cannot be explained by eustasy alone and 

must be understood within a framework of steady Quaternary uplift combined with local salt diapirism processes.  

Similarly, the MIS 5 sea level record of the Kish and Qeshm islands of southern Iran is also elevated up to 32 m a.s.l. 

These high elevations are explained by a steady uplift rate in the region, which has been attributed to salt doming and 

neotectonic activity in the southern Zagros foreland with an uplift rate of 0.6 mm/yr (Pirazzoli et al.,2004). This also 460 

explains why corals of different ages are found at elevations well above global eustatic benchmarks. The lower reef 

terraces of Kish Island at 5–12 m a.s.l. provide the clearest evidence of the Last Interglacial sea-level highstand, with 

coral facies and consistent ESR. The higher terraces containing MIS 5 corals are interpreted as Quaternary uplifted 

deposits whose present elevations reflect both reef accretion during MIS 5e and subsequent tectonic displacement. In 

this way, the Kish and Qeshm Islands provide stratigraphically coherent archives of MIS 5e sea level in the Persian 465 

Gulf, while also highlighting the importance of tectonic processes in shaping Quaternary coastal geomorphology in 

the region (Preusser et al., 2003; Pirazzoli et al., 2004; Hearty et al., 2007; Dutton & Lambeck, 2012).  
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Moving eastward to the Makran coast (Konarak, Ramin, Lipar), MIS 5e terraces reach up to 60 m a.s.l., consistent 

with uplift rates of 0.15–0.25 mm/yr (Normand et al., 2019; Regard et al., 2004). These values reflect forearc 470 

deformation linked to the Makran Subduction Zone, where the Indian Plate is subducting beneath Eurasia (Byrne et 

al., 1992; Ellouz-Zimmermann et al., 2007). The preservation of MIS 5c and 5a terraces at lower elevations indicates 

punctuated uplift episodes superimposed on a steady long-term crustal rise. 

 

In northern Oman, MIS5e sea level indicators occur up to 37 m a.s.l. following a similar uplift pattern of Kish and 475 

Qeshm island, with an uplift rate up to 0.2 mm/yr (Hoffmann et al., 2013, 2020; Decker et al.,2024). Local change 

near the Qualhat Fault, where terraces tilt up to 55 m over short distances, demonstrates active late Quaternary 

deformation associated with the Makran forebulge (Foubert et al., 2018). Despite this uplift, the Sur Lagoon notch 

(3.9 m a.s.l.; RSL_4541) and 80 ± 3 ka beachrock (RSL_4502) correspond closely to the global MIS 5e and 5a 

highstands, respectively, confirming near-eustatic conditions locally. These records form an uplifted but 480 

stratigraphically consistent archive of Late Quaternary sea-level change, underscoring the requirement for uplift 

correction when comparing to global curves (Dutton et al., 2015a; Rovere et al., 2016a). 

 

4.1.2 Peninsular India: A Tectonically Stable to Slightly Subsiding Passive Margin 

 485 

The Indian coastal region displays a completely different tectonic setting compared to southern Iran and the northern 

Oman region (Fig. 2). Along the Saurashtra coast of western India and the southeastern Tamil Nadu coast, which 

includes Cape Comorin Idindakarai, Manapad, and Rameswaram, MIS 5e indicators lie at 1–4 m a.s.l. (Brückner, 

1989; Banerjee, 2000; Rajendran et al., 2013). These elevations, in line with GMSL estimates, suggest a tectonically 

stable passive margin, possibly subjected only to minor uplift/subsidence due to tectonics of glacial isostatic 490 

adjustment response to loading and unloading of the Indian Ocean basin (Banerjee, 2000; Milne et al., 2009). Hydro-

isostatic models predict that continental shelves near large oceanic basins subside by several meters in response to the 

relaxation of peripheral forebulges following deglaciation (Farrell & Clark, 1976; Lambeck et al., 2014). The uniform 

low-elevation MIS 5e indicators across southern India fit this model, implying minimal tectonic perturbation during 

the Last Interglacial. Stratigraphic and sedimentological evidence, like beach ridges, marine terraces and shallow-495 

marine fauna, support a marine transgression during MIS5e in the southern Indian region (Banerjee, 2000). Thus, 

peninsular India provides a regional baseline against which uplifted or subsiding settings in the Indian Ocean can be 

calibrated. 

 

4.1.3 Subsiding Oceanic Platforms: Maldives and Cocos (Keeling) 500 

 

The Maldives Archipelago and Cocos (Keeling) Islands define the subsiding endmember of the Indian Ocean system. 

Last Interglacial coral frameworks from the Maldives occur up to 17 m b.s.l., suggesting subsidence rates of 0.09–

0.16 mm/yr (Gischler et al., 2018a). These rates exceed simple thermal contraction values for 60–80 Ma oceanic 

lithosphere (Parsons & Sclater, 1977), suggesting additional tectonic or flexural loading components (Woodroffe, 505 
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2005). Submergence of MIS 5e reefs also reflects limited accommodation space and continuous platform down-

warping (Purdy & Bertram, 1993; Perry et al., 2008). At Cocos (Keeling), submerged coral heads at 10 m b.s.l. yield 

ages of 123 ka, consistent with subsidence rates of 0.1–0.12 mm/yr (Woodroffe et al., 1991; Woodroffe, 2005). These 

rates, higher than expected for pure lithospheric cooling, may record lithospheric flexure associated with the Wharton 

Ridge or long-term dynamic topography of the Indian Ocean basin (Müller et al., 2008; Hoggard et al., 2016). Hence, 510 

both the Maldives and Cocos records confirm that the apparent depth of MIS 5e reefs is dominated by subsidence. 

 
5. Conclusions 

 

This review presents the first standardized Last Interglacial (MIS 5) relative sea-level record spanning the South Asian 515 

and Indian Ocean regions, extending from Iran, Oman, India, to the Maldives, and the Cocos (Keeling) Islands. By 

integrating 54 sea level indicators from 17 peer-reviewed studies into the WALIS framework, we reassessed 

stratigraphic context, depositional environments, elevation accuracy, and chronological control using U-series, ESR, 

luminescence, and cosmogenic dating. The resulting dataset reveals strong regional contrasts driven primarily by 

different tectonic settings. Active margins in southern Iran and northern Oman preserve MIS 5e, 5c, and 5a marine 520 

terraces, with elevations up to 60 m a.s.l., reflecting uplift associated with the Zagros fold-and-thrust belt, salt 

tectonics, and the Makran subduction system. On the other hand, the passive margin of western and southern India 

shows MIS 5e sea level indicators at 1–4 m a.s.l., consistent with tectonic stability. However, the MIS 5e reefs in the 

Maldives and Cocos (Keeling) Islands lie 10–17 m below present sea level, showing a late Quaternary subsidence of 

oceanic platforms. Furthermore, the identification of MIS 5c and MIS 5a highstands in uplifted settings, such as Oman 525 

and the Makran coast, demonstrates that South Asia and the northern Indian Ocean preserve key evidence of the 

youngest MIS 5 sea-level oscillations. 

Overall, this study provides standardized information for reconstructing Last Interglacial sea level changes in a region 

that has been historically underrepresented in global databases.However, significant data gaps remain along the 

Pakistan margin, where the lack of detailed and consistently documented studies currently prevents the inclusion of 530 

reliable, standardized sea-level datapoints, highlighting the need for targeted future investigations. The standardized 

dataset provides an essential reference for future modeling of glacio-hydro-isostatic processes, vertical land motion, 

and Indian Ocean tectonics studies. Importantly, the reviewed sea level records offer valuable analogues for 

understanding how coastlines with varied tectonic and geomorphic settings may respond to future sea-level rise.  

 535 

6. Data availability 

 

The South Asia and the Indian Ocean database is available at https://doi.org/10.5281/zenodo.18512770 (Version 1; 

Ali et al.,2026). The description of the database fields can be found at https://zenodo.org/record/ 3961544 (Rovere et 

al., 2020) 540 
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