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1 Summary

We thank Anonymous Referee #1 for their thorough review of our manuscript. In the following, we answer the main comments

for the manuscript and database, as well as their corresponding minor comments. The original reviewer comments are in italics

while our response is in plain text and the adjusted manuscript text is indented.

2 Main Comments (Manuscript)5

Insufficient, detailed description of methodology, in particular how elevation measurement and age errors were dealt with. As

this is a stand-alone paper to accompany the data, you should include a summary of your methods (and it can be very brief) to

reassure readers what data quality control has been done and to confirm that users are able to compare like-with-like. I found

this at the very end of the document, and Section 5.4 should be moved to earlier in the manuscript (i.e., before the discussion

of the sites).10

Here we have followed Referee #1’s advice and have moved Section 5.4 earlier, into the methodology section of the

manuscript. We have also expanded the section to include the quality evaluation table used throughout WALIS for both el-

evation and age. Below is the text we added, we hope that this addresses properly the issue raised by the referee.

The aim of WALIS is to provide the most objective evaluation of PRSL data as possible. It therefore must be

explicitly noted that each data set is evaluated by a set of quality control standards that are used throughout the15

WALIS database (Table 1, Rovere et al. (2020)). For the most part, elevation measurements were stated in plain

language by the original authors, without describing in detail neither measurement methodologies nor measure-

ment errors. We have therefore applied our best estimate errors in these cases based on the standard accuracy of the

survey methodologies employed by the original authors. When we have done so, we mention this in our evaluation

of the RSL Proxy Quality inside the database.20
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As discussed previously (Section 2.3), 238Th/U ages are reliant upon the technique and transparency of metadata.

While many earlier studies briefly refer to the methodology used, they often provide little, if any, analytical meta-

data. Within the database, we have accepted all 238Th/U ages as reported by the original authors and have only

reported recalculated ages from Chutcharavan and Dutton (2020) which utilize 234U and 238Th decay constants

from Cheng et al. (2013). Each chronological constraint has been rated using the common guidelines provided25

in the WALIS documentation (Table 2). Additionally, we have reported open-system ages for samples that are

derived from mollusks (e.g. T.Gigga), which are widely accepted as providing inconsistent 238Th/U age reliability

(e.g. Ayling et al. (2017)) and therefore have been assigned a Marine Isotopic Stage designation rather than an

outright age. Data with quality higher than 4 (good) are from the most recent studies within this region and are

those who have adopted more rigorous sample screening procedures and have access to the most recent advances30

in mass-spectrometry (e.g. MC-ICPMS).

Table 1. Quality rating guidelines used for evaluating PRSLs. Exported from WALIS (Rovere et al., 2020)

Description Quality Rating

Elevation precisely measured, referred to a clear datum and RSL indicator with a very narrow indicative range. Final

RSL uncertainty is submetric.

5 (excellent)

Elevation precisely measured, referred to a clear datum and RSL indicator with a narrow indicative range. Final RSL

uncertainty is between one and two meters.

4 (good)

Uncertainties in elevation, datum or indicative range sum up to a value between two and three meters. 3 (average)

Final paleo RSL uncertainty is higher than three meters. 2 (poor)

Elevation and/or indicative range must be regarded as very uncertain due to poor measurement/description / RSL indi-

cator quality.

1 (very poor)

There is not enough information to accept the record as a valid RSL indicator (e.g. marine or terrestial limiting). 0 (rejected)

Currently it is unclear whether the ages in the data are (1) comparable, or (2) are reliable. For example, comparability of

the U-series dates: a) are all the ages recalculated assuming a closed system and using the same decay constants? b) do they

include the decay constant error? Given that these fields are blank in the database (“RSL from single coral” sheet) – I take it

not? Why not? c) Are they benchmarked (e.g., to 1950), or are they reported with respect to the year of measurement? Rectifying35

this would only require a couple of paragraphs (max.) to the manuscript, as well as completing/tidying up the database.

Recalculated ages were contributed to the database by Chutcharavan and Dutton (2020). In order to clarify this, we have

added the following to Section 2.6 Uncertainties and Data Quality:

Within the database, we have accepted all 238Th/U ages as reported by the original authors and have only reported

recalculated ages from Chutcharavan and Dutton (2020) which utilize 234U and 238Th decay constants from Cheng40

et al. (2013).
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Table 2. Quality rating guidelines used for evaluating age information. Exported from the WALIS (Rovere et al., 2020)

Description Quality Rating

Very narrow age range, e.g. few ka, that allow the attribution to a specific timing within a substage of MIS 5 (e.g. 117

± 2 ka)

5 (excellent)

Narrow age range, allowing the attribution to a specific substage of MIS 5 (e.g., MIS 5e). 4 (good)

The RSL data point can be attributed only to a generic interglacial (e.g. MIS 5). 3 (average)

Only partial information or minimum age constraints are available. 2 (poor)

Different age constraints point to different interglacials. 1 (very poor)

Not enough information to attribute the RSL data point to any pleistocene interglacial. 0 (rejected)

With regards to the second (reliability), screening criteria are not discussed, despite their widespread use within the community.

Establishing a reliable age is crucial for our understanding of sea levels during the Last Interglacial, and yet this is not dealt

with in sufficient detail in sections 3 or 5 of the manuscript. Given that this is a paper/dataset concerns the Last Interglacial,

but many of the ages quoted in the text (and in the dataset) are outside of the canonical age for the Last Interglacial (and MIS45

5e), a very short discussion of age reliability is needed, particularly to help non-specialists appreciate some of the subtleties

of the stratigraphy and age data (screening only mentioned in passing around line 349).

We have looked to answer this shortcoming of the manuscript by adding additional clarification to the Dating Techniques

subsection as well as expand on the screening fields within the database

Further, some clarification is needed on age determinations (e.g., U-series dates) and RSL indicators, for example the discus-50

sion of the Seychelles data. You need to specify how these replicate ages have been averaged (and screening criteria to give

“accepted ages”, line 283) to give the age of the unit.

We have clarified that the averaging was done by the original authors.

Each sample was sub-sampled in triplicate and ages have been variance-weighted averaged from the sub-samples(Dutton

et al., 2015).55

Tectonic setting – it would be very useful to stress that most(?) (hard to tell from the database, data largely missing and this

is known rather than unavailable) of the sites are tectonically stable, or to highlight those that are considered largely stable

within your short site summaries in the manuscript.

We had originally omitted Tectonic setting because there was no vertical land movement (VLM) stated in literature that was

independent from sea-level. This requirement needs to be met when entering metadata into the database in order to make the60

Tectonic section available. We have gone back through each PRSL proxy and added the tectonic setting (without VLM) when

mentioned by the original authors. We have also added an introduction to tectonics of the region in our methodology section

(see below). For each site that is not considered stable, we briefly mention whether the PRSL is uplifting or subsiding.
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The tectonic setting of PRSL indicators plays a significant role in their interpretation. Active faulting is found

throughout the EAWIO (Figure 1a). For example, the majority of the East Africa coast is sitting atop the Somalia65

Plate that is slowly moving eastward as the East African Rift Zone (EARZ) slowly opens. Spreading rates in

the EARZ decrease from north to south, 4.5 mm/a in Ethiopia to 1.5 mm/a along the Mozambique coastal plain

(Stamps et al., 2008). While to the north, the Gulf of Aden is home to the Arabia-Danakil-Somalia triple junction.

When reported in literature, tectonic categories (stable, uplifting, or subsiding) are recorded within the database

as to give the best possible picture of each sea level indicator setting. However, the magnitude of vertical land70

movements (VLM) are not explicitly included in the database. This is done because the VLM rates that were

reported in literature tend to be derived from several different assumed eustatic sea levels from the LIG. As this is

directly tied to sea level, it does not meet the strict “sea-level independent" criteria for insertion into the database.

The inclusion of the Gulf of Aqaba (Red Sea, Bar et al 2018, Yehudai et al 2017) within the geographic region is curious -

what is the rationale for this given the different (tectonic and oceanographic) setting of the Red Sea? The region is also not75

discussed in the manuscript. It’s fine, but the you have not included several key studies from the region on the Last Interglacial

terraces (dates and elevation). Why are these not also included? An oversight perhaps, especially since the manuscript lays

out the historical context for many of the study sub-regions. I appreciate that the dating of these reefs is difficult (they are

often diagenetically altered) but it is curious that some of these studies are included (i.e., in the north, Bar, Yedudai, all highly

recrystallised) and others not. Can you explain? Please include, for example, the Eritrean (Walter et al., 2000; Bruggemann et80

al., 2004), Egyptian (Plaziat et al., 2008, 1998, 1995), and Yemi (Al- Mikhlafi et al., 2018) Red Sea Last Interglacial terraces

(see also the references within Lambeck et al., 2011), as well reference the marginal basin method (Red Sea) record (Siddall et

al.,2003, 2004; Rohling et al., 2008, 2019; Grant et al., 2014). The latter doesn’t need discussing, since it won’t be included in

your database, but it should be referenced if this region is included in the current compilation. Given the difficulty in unraveling

the (potential) tectonic and age difficulties of the preserved fossil terraces, I would simply remove the Bar and Yehudai studies85

from your compilation.

The inclusion of the Red Sea was an oversight in the database exportation process as the sites were automatically exported

because the lead author had inserted them into WALIS. We have removed these sites from the newest version of the database.

3 Minor Comments (Manuscript)

Line 91: strange phrasing, unclear what you mean by “. . .external irreproducibility that can be puzzling high. . .". Please90

clarify and consider rephrasing.

This sentence has been removed for better flow within the paragraph.

Line 212: can you explain the discrepancy between the elevation reported in the original publication (i.e., + 10 m) and that

given in your database? This just needs a few words of clarification as to why the community should use your revised elevation

for this indicator.95
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The point at Zengueleme is a Terrestrial limiting point and its elevation is not explicitly stated in Armitage et al. (2006).

We have therefore deduced the approximate elevation of from the depth of the sample and the elevation of the dune. This

uncertainty is reflected by the elevation uncertainty of ± 5 m.

Line 141: terraced near Merka – is this thought to be of Last Interglacial age? What’s its elevation, and reference for the stud-

Carbone and Accordi (2000)? Please clarify.100

We have adjusted the text to better clarify that the Merka terrace elevation and age are in the database as WALIS ID# 351.

Approximately 65 km down the coast from Mogadishu, near the small city of Merka,Carbone and Accordi (2000)

describe a sheltered, well-developed reef with massive corals in growth position. We calculated PRSL of +6.4 ±
1.5 m and a correlated age to the terraces to the north of between 105 and 131 ka (WALIS ID# 351).

Line 184: fix the “(missing citation)” in the text.105

We have added the correct citation reference.

Lines 192-3: not sure I follow the logic of this sentence about erosion surface age and erosion rates now and during the Last

Interglacial – could you clarify, please.

We have modified the text to more clearly highlight erosion rates are too low for the terrace to be of Holocene age.

Arthurton et al. (1999) argues that the erosional surface of the marine terrace is of late-MIS 5 age because necessary110

erosion rates for the terrace to be of Holocene age far outpace the observed modern rates on Zanzibar as well as

the lack of geological evidence for rapid sea-cliff retreat (i.e. talus deposits).

Lines 220 to 222: remove “slight” from “slight issues”, and insert “of the age” to “underestimation of the age of the aeolianite

sedimentation”. Is the inference here that the notch is therefore older than MIS 5e? Please clarify.

We have followed the Reviewer’s recommendation to remove slight as well as adjust the text to highlight the issues in regards115

to the OSL age and the 2-σ value reported.

This gives a maximum age constraint to the notch, and is therefore inferred to be of MIS 5 age. However, Armitage

et al. (2006) indicate issues with the reliability of the OSL age, suggesting that this is possibly an underestimation

of the age of the aeolianite sedimentation. This is highlighted by the 2-σ of ± 24 ka.

Lines 222: Is there any other useful information in the Hobday (1977) work – are they thought to be Last Interglaical? What120

elevation?

We have added additional reference to information provided by Hobday (1977) however there is not enough information to

include this information as PRSL indicators within the database.

Line 320: add age given in Veeh (especially as there is only one)

The PRSL indicator from Veeh (1966) was stated in the following sentence. We have modified the text for better flow.125

The morphological description of the reefs was accompanied by one U-Series Alpha-Spectrometry age from Veeh

(1966). This index stands between +1.5 and +2 m MSL, representing a PRSL of 3.1 ± 2.3 m at 110 ± 40 ka

(VE66-012-001, WALIS ID# 427; Table 4).
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Line 364: note, a fall in sea level was also suggested by Israelson and Wolfarth, (1999). Figure 2 caption: granitic does not

need to be capitalized.130

We have not included Israelson and Wohlfarth (1999) within this section because they do not reference fluctuations during

MIS 5e rather only a single peak followed by a fall. We have, however, added some additional mentions of fluctuations even

though they are poorly constrained.

Sea-level fluctuations during the LIG, subsequent rises and falls within MIS 5, have been alluded to by several

studies in the EAWIO region. For example Montaggioni and Hoang (1988), argue for two peaks, one between 139-135

133 ka and another at about 123 ka based on the distribution of their U-Series Alpha-Spectrometry ages across the

granitic Seychelles. Brook et al. (1996) also identify apparent fluctuations in LIG sea level. Both the 8 m terrace

and 16 m terrace they identified along the northern coast of Somalia (Section 3.1.1) are both most likely from

the LIG. Here, there is stratigraphic evidence that regression occurred following the formation of the 16 m terrace

before the 8 m terrace incised this alluvial unit. However, the magnitude of this fluctuation is overshadowed by two140

caveats: this coastal region is tectonically active and the 16 m terrace age is base on one sample (BK96-009-001,

WALIS ID# 702) that Brook et al. (1996) call, “extremely questionable."

It has not been until recently that surveying methodology and chronological constraints have achieved an accu-

racy that enables the documentation of such fluctuations. Vyverberg et al. (2018) conducted a multidisciplinary

investigation of the Seychelles record of Dutton et al. (2015). Across multiple outcrops around the main islands,145

reef growth is interrupted by discontinuities within the paleo record. Vyverberg et al. (2018) argue that this in-

terruption in coral growth is the possible result of subaerial exposure during a fall in sea level or a still stand.

Braithwaite (2020) revisited Braithwaite et al. (1973) and describes evidence of variations in sea level during the

LIG on Aldabra. However, both studies conclude that higher resolution dating is needed in order to confirm this

hypothesis.150

4 Main Comments (Data)

Missing values: A considerable number of the fields are blank, including the basic site descriptions (“Nation”, “Region”) –

is this because this data doesn’t exist (e.g., % calcite determinations for the U-series ages), not applicable (e.g., uplift rates

for stable locations), or incomplete data entry (e.g., blank “indicator descriptions” in the “RSL proxies” sheet, “Screening”,

“Location” ,“Site” in the “U-series (corals)” sheet). For users, it’s vital to know which of these (not exist, not applicable,155

incomplete) these blanks are, especially as it could have an impact on how data is ‘seen’ for subsequent data analysis (e.g.,

training and validation in machine learning in R, Python etc.). As the author of this compilation, end users will rely on you to

be clear as to whether these blanks are meaningful (rather than just incomplete data entry) and to stipulate what that meaning

is. Please consider this carefully (sentinel i.e., -9999 or masking i.e., none, null – missing data or NA – not available, and

NaN – not a number, recognized by most systems - might help but would need to be documented somewhere – project schema160

perhaps?), AND address those that arise from incomplete data entry (location, tectonic setting etc.).
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We agree that this as a very important point and have amended the database to reflect whether information is not available

(NA) or not reported. In some instances, though, the database structure does not allow inserting text values (e.g., where nu-

merical values are necessary.) Thus, every blank cell in the database will have to be treated as NA. A. Rovere made a note to

highlight this point in the final editorial that will describe the database.165

(Re)calculated ages?: (see also previous comments) within the database, it is apparent (only after some digging) that some of

the ages have been recalculated and others not (no information given in the manuscript); there is a mix of originally reported

ages (some of which are detrital Th, or open system corrected) and recalculated (closed system?) ages. This inconsistency is

confusing to the user, especially as this is not dealt with in sufficient detail in the accompanying manuscript. At the moment,

non- specialists would find it difficult to decipher which age to use (and how reliable that age is) from the various sheets in the170

spreadsheet (even in the “Summary of RSL datapoints” it’s unclear). Similarly for the age reliability (see comments above),

there is a very opaque mention of a “flexible protocol” in the “Screening” column of the “RSL from a single coral” sheet of

the database but no details as to what this refers to. Please clarify.

We have added a brief overview of U-Series dating within the methodology of the manuscript, including the difference

between open- and closed-systems, as well as throughout the text added whether stated ages are recalculated or open-/closed-175

system ages. Also, we have added an explanation of the “flexible protocol" used in Dutton et al. (2015).

Early observations of paleo-shorelines relied primarily on chronostratigraphic constraints to try and piece together

a regional narrative. Two formations are primarily used in early studies: the Aldabra Limestone (Aldabra, Sey-

chelles) and the Karimbolian Limestone (Antsiranana, Madagascar). The Aldabra Limestone is characterized by

reef limestones with large corals in growth position. Similarly, the Karimbolian Limestone, first described by180

Guilcher (1956), refers to massive reefs overlain by red aeolianites. Both of these formations have since been

chronologically constrained using U-Series Alpha-spectrometry (Thomson and Walton (1972) and Battistini and

Cremers (1972) respectively).

As with elevation measurement techniques, dating techniques within the EAWIO have advanced dramatically since

the first chronologies became available in the early 1960s, thanks to U-Series ages from coral samples (Barnes185

et al., 1956; Thurber et al., 1965). In general terms, U-Series ages are derived by measuring the disequilibria

between 238U, 234U, and 230Th radioisotopes (Edwards et al., 2003). The reliability of 230Th-ages relies on a closed-

system behavior that can be compromised by post-depositional processes that lead a re-mobilization of uranium

–or thorium- within the coral skeleton. Several mineralogical and isotopic screening criteria are generally applied

to detect any opening of the 230Th-234-238U system. The coral samples should show no evidence of diagenetic190

alterations such as recrystallization or transformation of primary aragonite to secondary calcite. This is generally

assessed by quantification of secondary calcite. In most recent studies, coral samples showing a calcite content of

more than 1% are usually discarded. The uranium content of fossil corals should ordinarily be similar to modern

ones (about 2.8 ppm). The back-calculated [234U/238U]0 ratio that represents the [234U/238U] ratio at the time

of coral growth should reflect the [234U /238U] of seawater. Due to the long oceanic residence time of uranium,195
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this ratio is supposed to be similar to the modern seawater. For this reason, fossil corals showing a [234U/238U]0

significantly different from modern seawater were generally discarded (Hamelin et al., 1991; Bard et al., 1991).

This isotopic criterion is not always strictly applied since 1) there are many evidences that the [234U/238U] ratio

of seawater may have varied through time (see discussion in Chutcharavan et al., 2018) and 2) some models,

assuming decay-dependent redistribution of 234Th and 230Th were developed to correct for the “open-system"200

behavior highlighted by anomalous [234U/238U]0 ratios (Thompson et al., 2003; Villemant and Feuillet, 2003).

Although these open-system ages are questionable, some of the ages reported here are calculated using such model

(Thompson et al., 2003). Here, we state whether if ages were originally reported as closed- or open-systems. It

is important to note that the application of the screening criteria presented here are quite recent and that most of

the studies reported in this review were carried out before these criteria became common practice in the U-Th205

community.

Precision of U-Series ages relies upon the analytical method used to measure the isotopic ratios of the sample.

U-Series Alpha-spectrometry dating was the first utilization of 238U decay, detecting and counting the ejected

alpha particles. The counting statistics are on the order of a few precents of the 230Th/238U ratio, resulting in a

best-case 2σ internal errors of ±10 ka for an age ranging between 70 ka and 150 ka and more often than not 2σ210

internal errors closer to ±20 ka (Broecker and Thurber, 1965; Thurber et al., 1965). Therefore, the majority of

early chronologies within the EAWIO have limited accuracy, and can only be generally assigned to one Marine

Isotope Stage. It was not until the 1990s that mass-spectrometry, particularly thermal ionization mass spectrometry

(TIMS, Edwards et al., 1987, 2003), began to bring down the 2σ error allowing MIS sub-stage discernibility.

Additional advancements such as multi-collector inductively coupled plasma mass spectrometry (MC-ICPMS)215

have brought the 2σ uncertainties under ideal conditions down to ±100 a at 130 ka (Cheng et al., 2013). Besides

biogenic carbonates, two terrestrial limiting chronologies from lithified dunes were established through the use of

Luminescence (OSL). All uncertainties are stated at 2σ and, when needed, they have been converted from the 1σ

values reported in the original papers.

You need to be very careful on this point to ensure the utility of your compiled dataset, and reduce the potential for confu-220

sion (particularly for non-specialists). One way in which you could deal with these concerns is to include within your “read

me” sheet, or as a separate sheet or appendix to the manuscript, a table which describes in detail all the fields within the

database..? That way, this becomes a stand-alone piece of work that has enough detail, without burdening the non-specialist

with unnecessary detail.

A “wiki-style" page for the WALIS interface is available for download, we have added the url for this page in the about225

section on the Zenodo (database host) page for the database for easier reference.

You might consider some ranking system for the reliability of the indicator (cf. Shennan), and this is what you seem to have

in the “AK" and “AL" columns of the “Summary" sheet, but why is the data entry incomplete? Where is the information on

these criteria (no mention in the datafile, nor the manuscript)? End users currently have no idea what the numbers (the scale
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is hidden in a footnote of table 4) in these fields relate to. This needs addressing. Is there some over-arching schema from the230

WALIS project that can be referenced here and in the manuscript (ditto age recalculation)? If not, it might be worth considering

producing one given that it would provide a permanent object (DOI?) to which you could refer in subsequent publications.

We have provided the evaluation/quality control guidelines within out manuscript as exported from WALIS (see above,

Tables 1 and 2

Consider adding a “tectonic setting" field to the summary (see comments in section above). This is vital information, and it was235

excruciating to have to flick between the various sheets to find the info, and even then it was largely missing (i.e., incomplete

data entry) in the “RSL proxies" sheet. Please complete the data fields and consider adding this field to your summary.

While we agree with the overall idea of this point, in conversation with the WALIS team we have decided to not change

columns within the database export so that all database exports within the special issue are of the same format. Nevertheless,

see our additional text provided on tectonics.240

Some language may be unclear for non-native English speakers, for example, “sketchy” (I grasp what you are driving at, but

there is also an implicit value judgment) in elevation comments. Consider revising to e.g., “uncertain” or “unclear”

We have looked throughout the text and addressed the colloquial English language to suit a more international audience.
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