
HAL Id: hal-04573231
https://hal.science/hal-04573231

Submitted on 13 May 2024

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Last 150 kyr volcanic activity on Mauritius island
(Indian ocean) revealed by new Cassignol-Gillot

unspiked K–Ar ages
Xavier Quidelleur, Vincent Famin

To cite this version:
Xavier Quidelleur, Vincent Famin. Last 150 kyr volcanic activity on Mauritius island (Indian
ocean) revealed by new Cassignol-Gillot unspiked K–Ar ages. Quaternary Geochronology, 2024, 82,
pp.101534. �10.1016/j.quageo.2024.101534�. �hal-04573231�

https://hal.science/hal-04573231
https://hal.archives-ouvertes.fr


Quaternary Geochronology 82 (2024) 101534

Available online 3 May 2024
1871-1014/© 2024 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

Last 150 kyr volcanic activity on Mauritius island (Indian ocean) revealed 
by new Cassignol-Gillot unspiked K–Ar ages 

Xavier Quidelleur a,*, Vincent Famin b,c 
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A B S T R A C T   

We present new K–Ar ages extending the volcanic history of Mauritius Island towards the Holocene. Mauritius 
volcanism is associated with the activity of the Réunion hotspot, the magmatism of which produced the Deccan 
Traps across the Cretaceous-Tertiary (KT) boundary and continues up to present on Réunion Island. After shield 
building from before 8.9 Ma to 4.7 Ma, Mauritius Island underwent an unusual volcanic evolution involving two 
rejuvenation stages (3.5–1.9 Ma and <0.7 Ma) separated by a 1.2 Myr hiatus. The lower bound of the second 
rejuvenation stage being poorly constrained, it is not clear whether volcanism in this island has come to a rest. 
Given the occurrence of uneroded, and yet undated strombolian cones in Mauritius, it is important to better 
constrain the latest activity of this island in order to assess its volcanic hazard. The importance of dating the end 
of this stage is also enhanced by the fact that most of the surface of Mauritius is covered by the lavas of the 
rejuvenation stages, hence indicating a recent volcanic activity that needs to be better characterized for risk 
assessment. 

We focus here on the last 150 ka interval which lacked precise age controls with only a few whole-rock and 
groundmass 40Ar/39Ar plateau ages available (Moore et al., 2011), ranging from 138 ± 29 to 40 ± 48 ka (un
certainties are 1 σ). Our six new Cassignol-Gillot unspiked K–Ar ages obtained on plagioclase or groundmass 
range from 113 ± 7 to 14 ± 3 ka, with much lower uncertainties than previous ages available. Our major and 
trace element analyses of the dated samples highlight the compositional homogeneity of the lavas erupted in the 
last rejuvenation stage, showing no geochemical evolution. 

Our results, with ages as young as 14 ± 3 ka, demonstrate that near-Holocene volcanism is present in 
Mauritius Island, with no evidence of fading magmatism in the last 150 ka. Our second youngest age at 44 ± 5 ka 
implies that the latest activity occurred after a ~30 kyr repose interval, with the consequence that Mauritius 
volcanism may resume at any time.   

1. Introduction 

The island of Mauritius is one of the latest volcanic manifestations of 
the Réunion hotspot (e.g., Morgan, 1981). This hotspot is materialized 
by a trail of magmatism running on the Indian plate from the Deccan 
traps erupted ca. 65 Ma ago to the Maldives (~58 Ma) and Chagos (~50 
Ma) archipelagoes, then jumping on the Somali plate from the Mascar
ene plateau (50–30 Ma) to Mauritius (<9 Ma) and Réunion (<5 Ma) 
islands. As for many hotspot volcanic islands, Mauritius experienced a 
main construction stage, called shield building, from 9 to 4.7 Ma 
(McDougall and Chamalaun, 1969; Moore et al., 2011), presumably at 

the apex of rising plume magmas. Then, the northward displacement of 
the oceanic lithosphere moved the island away from the main magma 
supply source, and volcanism halted for 1.2 Myr. Note that all the ages 
hereafter are expressed relative to the FCT-3 biotite standard at 28.03 
Ma and calculated with the decay constants of Steiger and Jäger (1977). 

About 3.5 Ma ago, volcanism on Mauritius resumed. Rejuvenescent 
(also referred to as post-erosional) volcanism is common in archipel
agoes associated with mantle-plumes, including Hawai’i, the Canaries, 
and Samoa (e.g., Guillou et al., 2004; Konter and Jackson, 2012), 
occurring after rests of up to 2.1 Myr (e.g., Garcia et al., 2016), and 
lasting for up to 2.5 Myr (e.g., Garcia et al., 2010). The origin of 
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rejuvenescent magmatism is still debated, with many proposed hy
potheses such as mantle decompression caused by lithospheric bend 
under the load of the edifices (Bianco et al., 2005), or late melting of the 
more depleted distal upper part of the plume (Paul et al., 2005). The case 
of Mauritius, however, is particularly intriguing because this island 
experienced two periods of rejuvenescent volcanism (Simpson, 1950; 
Baxter, 1972, 1976; Perroud, 1982), one from 3.5 to 1.9 Ma and another 
since <0.7 Ma. 

Although there is consensus about the beginning of rejuvenescent 
volcanism in Mauritius, considerable uncertainty exists about the timing 
of its cessation. The seminal study of McDougall and Chamalaun (1969) 
proposed a last activity of Mauritius at 177 ± 7 ka based on whole-rock 
K–Ar ages (all uncertainties are 1 σ, unless otherwise stated), whereas 
Moore et al. (2011) obtained ages as young as 40 ± 48 ka based on the 
40Ar/39Ar technique on groundmass. Other studies mention even 
younger ages of 31 ka from K–Ar on groundmass (Nohda et al., 2005), or 
25 ka from 14C (Saddul, 2002), but without providing the data nor even 
the uncertainties on these ages, which make them unusable in any vol
canic hazard assessment. Given the 0–185 kyr uncertainty about the 
cessation of activity in Mauritius, the duration of its rejuvenescent 
volcanism is not precisely known, nor is the probability of future erup
tions on this island. 

The objective of the present study is to fill this gap in knowledge, by 
providing more precise geochronological information on the most recent 
volcanic morphologies of Mauritius Island, in order to better constrain 
the duration of the rejuvenescent stage of the island. To do so, we 
employed K–Ar dating on groundmass with the Cassignol-Gillot tech
nique (Cassignol and Gillot, 1982), targeting the least eroded volcanic 
features of the island. Combined with major and trace element analyses, 
our new ages considerably improve the recent geological history of 
Mauritius and allow us to assess the recurrence of eruptions for the past 
150 ka and the volcanic hazard of the island. 

2. Geological setting 

The geological history of subaerial Mauritius is generally subdivided 
into three periods of eruptive activity separated by volcanic quiescence 
and erosion (Simpson, 1950; Baxter, 1972, 1976; Perroud, 1982). The 
Older series (>8.9–4.7 Ma) corresponds to the shield building stage of 
the island. It is made of transitional basalts with relatively low crystal 
fractionation (Baxter, 1975), and an isotopic signature enriched in 3He 
and radiogenic isotopes indicative of a mantle plume contribution 
(Hanyu et al., 2001; Paul et al., 2005, 2007; Moore et al., 2011; Nauret 
et al., 2019). The Older series ended with the emplacement of highly 
differentiated trachytes containing Archean zircons (Ashwal et al., 2016, 
2017), interpreted as derived from partial melting of a mantle contam
inated by recycled continental crust (Ashwal et al., 2017; Nauret et al., 
2019). 

The two periods of rejuvenescent volcanism have been called the 
Intermediate (3.5–1.8 Ma) and Younger series (<1 Ma), respectively 
(Baxter, 1972, 1976; Perroud, 1982). They are distinguished from the 
Older series by being more alkaline in composition and more depleted in 
radiogenic isotopes due to the dominant contribution of MORB mantle 
in magmas (Paul et al., 2005, 2007; Moore et al., 2011; Nauret et al., 
2019). Lavas from the two latter series are interpreted as evidence for a 
slightly lower degree of partial melting as suggested from their incom
patible element abundances (Paul et al., 2005). The Younger series 
erupted K-poor alkaline olivine basalts and basanites from strombolian 
craters aligned along an overall N20◦E direction forming the central 
crest of Mauritius Island (Fig. 1). 

Due to the intense erosion under tropical climate, remains of the 
Older series are rather limited and represent a small fraction of the 
outcropping volcanism (Fig. 1c). On the other hand, the Intermediate 
series outcrops over all the island, while the Younger series covers about 
half of Mauritius’ surface (Giorgi et al., 1999). Moore et al. (2011) 
suggested that the total area covered by the Younger series might 

actually cover most of the island. However, core analysis showed that 
the total cover deposited by the two rejuvenescent periods of volcanism 
is in fact very thin, amounting to less than 0.1% of the whole volcano 
volume built onto the ocean floor (Moore et al., 2011). 

3. Methods 

Samples were collected in 2019 at six localities corresponding to 
uneroded volcanic morphologies, such as well-preserved volcanic cones 
or flat lava flows without significant soil developed on them. Sampling 
sites were further chosen for their complementarity with previous dating 
studies, or to allow comparison with published ages. For instance, our 
sample 19MU10 was taken on the same lava flow as samples MR95-11 
(88 ka) and MR95-14 (124 ka) from Nohda et al. (2005) and is nearly 
equidistant to these samples. Similarly, our sample 19MU02 was 
collected close to M33 (44 ± 36 ka) and B6-3 (40 ± 48 ka) by Moore 
et al. (2011), all located on the same uppermost lava flow of the area. 
Finally, our sample 19MU07 comes from the same location as M15 (56 
± 36 ka) previously dated by Moore et al. (2011). Great care was taken 
to collect only hand-size blocks from the inner part of massive lavas, 
because the absence of visible alteration and vesicularity are two criteria 
of paramount importance for the quality and precision of dating results 
by the K–Ar method. 

3.1. K–Ar dating 

Thin sections were examined to validate the selection of samples 
suitable for dating according to the absence of alteration and vesicles, 
and also to determine the most appropriate phases and size fractions to 
be used for K–Ar dating. Whenever possible, groundmass was preferred 
for dating because it crystallized during the cooling of erupted lavas. 
However, due to the rock texture (Supp. Mat. 1) of samples 19MU02 and 
19MU10 which lack groundmass fraction, plagioclase crystals were 
selected within the 80–125 and 125–250 μm size fractions, respectively. 
Groundmass within the 125–250 μm size fraction was preferred for 
samples 19MU07, 19MU09 and 19MU14, while the groundmass size 
80–125 μm was selected for sample 19MU03 which displays a higher 
glass content (Supp. Mat. 1). Following ultrasonic cleaning in de-ionized 
water, diiodomethane was used to isolate a narrow density range of the 
groundmass or plagioclase fraction. By selecting the heaviest fraction of 
the groundmass, or of the plagioclase crystals, we have an additional 
guaranty that, if any, the weathered portion of them would be elimi
nated. Indeed, because weathering tends to transform crystals or 
groundmass into clays, they are lighter than the fresh fraction. Conse
quently, our density separation helps us to further eliminate possible 
undetected traces of weathering. 

We performed unspiked K–Ar analyses at the GEOPS laboratory 
(Université Paris-Saclay, France) following the Cassignol-Gillot tech
nique (Cassignol and Gillot, 1982; Gillot and Cornette, 1986; Gillot 
et al., 2006). Note that the conventional K–Ar technique, which is based 
on the isotopic dilution approach using an 38Ar spike with a known 
number of atoms, is no longer used due to its limitation for dating young 
(<0.1 Ma) rocks with low (<5%) radiogenic content. On the other hand, 
because of the very stable analytical conditions reached during 40Ar and 
36Ar analyses, the Cassignol-Gillot technique allows rocks as young as a 
few ka to be dated (e.g., Quidelleur et al., 2001). This technique has a 
demonstrated record of successful dating up to the Holocene realm, and 
an excellent consistency with stratigraphy, geology (e. g. Rusquet et al., 
2023) and other dating techniques, (e.g., 14C, Quidelleur et al., 2022; 
(U–Th)/He on zircon, Famin et al., 2022). 

Potassium (K) and argon (Ar) concentration measurements were 
triplicated (19MU10) or duplicated (other samples) on different aliquots 
following the procedure and uncertainties calculation described in detail 
in Germa et al. (2011). Potassium content was determined by flame 
spectroscopy using an Agilent AA240 spectrometer operating in ab
sorption mode. Measurements were calibrated using K solutions with 
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Fig. 1. a) Top-left: setting of Mauritius Island within the Indian Ocean and its location relative to India and Madagascar. Image made using GeoMapApp. b) Bottom: 
Location map of dated samples from this (orange symbols) and previous (white symbols) studies. Ages and uncertainties are given in ka. The shaded digital elevation 
model of Mauritius was drawn using QGIS software and topographic data are from the Japan Aerospace Exploration Agency. c) Top-right: Simplified geology map of 
Mauritius Island (modified from Baxter, 1972; Giorgi et al., 1999; Moore et al., 2011) showing the main outcrops of the Older (green), Intermediate (blue), and 
Younger (beige) Series, as well as dated samples from b) plotted using the same symbols. 
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concentration ranging from 1 to 2 mg/l and compared to reference 
standards MDO-G (K = 3.510%; Gillot et al., 1992) and BCR-2 (K =
1.481%; Raczek et al., 2001). Argon was measured using a 
multi-collector 180◦ sector mass spectrometer in three different steps. 
First, an atmospheric argon aliquot from an air pipette was analyzed for 
40Ar signal calibration. This air pipette was calibrated by routine mea
surements of HD-B1 standard (Fuhrmann et al., 1987) using the age of 
24.18 Ma (Schwarz and Trieloff, 2007). Second, after complete extrac
tion by fusion above 1500 ◦C, Ar isotopes from the sample were 
measured after complete purification with high temperature Ti foam 
and SAES getters operated at 350 ◦C. Third, another air pipette, with the 
same 40Ar signal as the sample to be dated, was measured in order to 
perform an accurate atmospheric correction. 

The age is calculated using the K isotopic ratios and 40K decay con
stants of Steiger and Jäger (1977). The mean age is obtained by 
weighted mean calculation (Taylor, 1982) of the replicated Ar analyses. 
All uncertainties reported in this study are quoted at the 1σ level. 
Accordingly, all the uncertainties on literature ages have been converted 
to 1σ to allow the comparison of new and published geochronological 
data. 

3.2. Major and trace elements 

Whole-rock samples were finely powdered in an agate mortar. Major 
and trace elements measurements were conducted at the University of 
Bretagne Occidentale (Brest, France) via ICP-AES (Thermo Electron IRIS 
Advantage) and ICP-MS (Thermo Elemental x7). Prior to analysis, 
samples were fused with LiBO2 in Pt–Au crucibles before being dissolved 
with HNO3. International standards used for calibration (BCR-2 and 
BHVO-2) underwent the same process as samples (Carignan et al., 
2001). Relative 2 σ uncertainties are lower than 2% for major elements 
and lower than 5% for trace elements. 

4. Results 

4.1. K–Ar dating 

We have obtained six new K–Ar ages ranging from 113 ± 7 to 14 ± 3 
ka (Table 1 and Fig. 1c). Potassium content ranges from 0.208% to 
0.344% for the groundmass, and from 0.241% to 0.292% for plagioclase 
crystals. Radiogenic argon contents are lower than 1.5%, with values as 
low as 0.16%–0.36% for 19MU10, our youngest sample. To further 
support its age, a third Ar measurement has been performed. All three 
determinations are undistinguishable at the 1 σ level, leading to a 
weighted-mean age of 14 ± 3 ka for 19MU10 (Table 1). Note that 
plagioclase crystals of samples 19MU01 and 19MU10 do not present 

reaction rims (Supp. Mat. 1) supporting the hypothesis that they are not 
xenocrysts incorporated in the magma before the eruption without 
having stayed long enough for Ar to diffuse out (e.g., Germa et al., 
2023). We thus consider here these plagioclases as juvenile and their age 
date the timing of eruption. 

4.2. Geochemistry 

Major and trace elements analyses for rocks from this study are 
provided in Table 2. For the sake of comparison, we have completed our 
major and trace elements dataset using the GEOROC database with 
previous analyses from Baxter (1975), Sheth et al. (2003), Nohda et al. 
(2005), Paul et al. (2005, 2007), and Moore et al. (2011). 

The total alkali versus silica (TAS) diagram (Fig. 2) shows that our six 
samples are within the field of alkali basalts or close to it. They have low 
SiO2 and alkali contents, as also observed for all lavas from the Younger 
series of Mauritius. 

Diagram of Rare Earth Elements (REE) normalized to chondrite and 
Spider diagrams of trace elements normalized to the primitive mantle 
(Sun and McDonough, 1989) are also shown in Fig. 3. Rocks from this 
study are within the field of the Younger series. Samples 19MU02, 
19MU03, 19MU10, and 19MU14 display very close trace element 
compositions, while 19MU07 and 19MU09 are slightly enriched and 
depleted compared to the other samples, respectively. 

5. Discussion 

5.1. Comparison with previous ages 

The first absolute chronology of Mauritius was made by McDougall 
and Chamalaun (1969) based on whole-rock K–Ar dating, who estab
lished that the Younger Series spanned from 0.71 to 0.18 Ma (after 
recalculation of ages using the constants of Steiger and Jäger, 1977), 
without any age being younger than 150 ka. More recently, Moore et al. 
(2011) reported 20 40Ar/39Ar ages obtained from groundmass or 
whole-rock on borehole and surface samples from the Younger series, 
including eight ages younger than 150 ka. Note that these ages were 
obtained using the FCT-3 biotite with an age of 28.03 Ma as a neutron 
flux monitor, allowing a direct comparison with our K–Ar ages cali
brated with HD-B1 at 24.18 Ma (Schwarz and Trieloff, 2007). Seven 
K–Ar whole-rock ages, ranging from 0 ± 120 to 1000 ± 25 ka, were also 
provided by Moore et al. (2011) for the Younger series, but without any 
description regarding the analytical procedures or the reproducibility of 
the data. In addition, 12 K–Ar ages for the Younger series are given by 
Nohda et al. (2005), but as they lack uncertainty and description, we 
cannot consider them further for interpretation purposes. Finally, six 

Table 1 
New K–Ar ages performed on groundmass or plagioclase separates. Column headings indicate sample names; latitude (in degrees); longitude (degrees); mean po
tassium (K) concentration in percent; concentration of radiogenic40Ar (40Ar*) in percent; concentration of radiogenic40Ar (40Ar*) × 1010 in number of atoms per gram; 
age (in Ma); 1-sigma uncertainty (Un., in Ma); weighted mean age (in Ma) calculated from triplicate (19MH10) or duplicate (other samples) analyses shown as different 
lines; 1-sigma weighted uncertainty (in Ma).  

Sample (phase) Lat. (◦) Long. (◦) K (%) 40Ar* (%) 40Ar* (1010 at/g) Age (Ma) Un. (Ma) Mean age (Ma) 
±1 σ (Ma) 

19MU02 − 20.031526 57.588884 0.292 0.72 2.4890 0.082 0.011   
(plagioclase)    1.05 2.5796 0.085 0.008 0.084 0.007 
19MU03 − 20.118315 57.616867 0.339 1.21 3.5959 0.102 0.008   
(groundmass)    1.25 3.6449 0.103 0.008 0.102 0.006 
19MU07 − 20.453595 57.477463 0.478 0.62 2.3866 0.048 0.008   
(groundmass)    0.62 2.0640 0.041 0.007 0.044 0.005 
19MU09 − 20.215781 57.794458 0.208 0.97 2.2471 0.103 0.011   
(groundmass)    1.48 2.5855 0.119 0.008 0.113 0.007 
19MU10 − 20.215781 57.716194 0.241 0.28 0.42537 0.017 0.006   
(plagioclase)    0.16 0.23346 0.009 0.006       

0.36 0.36470 0.014 0.004 0.014 0.003 
19MU14 − 20.507954 57.481774 0.344 0.52 1.6857 0.047 0.009   
(groundmass)    0.65 2.0767 0.058 0.009 0.052 0.006  
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K–Ar whole-rock ages of the Younger series are also available in Mon
taggioni and Martin-Garin (2020), none of them being younger than 150 
ka. 

After rejecting the ages of Nohda et al. (2005) because of their lack of 
uncertainties, two samples from our study may be compared to previ
ously dated samples. To the north of the island, our sample 19MU02, 
collected on the uneroded planeze (i.e. volcanic slope surface) of a lava 
flow, yielded an age of 84 ± 7 ka (Table 1), which is within uncertainty 
but much more precise than the previous 40Ar/39Ar plateau age of 40 ±
48 ka obtained for B6-3, also taken on the same planeze but from a 
borehole (Moore et al., 2011). Another sample of Moore et al. (2011), 
also coming from an outcrop on the same planeze, was dated by K–Ar on 
whole-rock at 1000 ± 25 ka (C76). This much older age is in striking 
disagreement with our K–Ar age on groundmass, with the 40Ar/39Ar 
plateau age, and with the uneroded morphology of the sampled planeze. 
This suggests that some K–Ar ages on whole-rock from the dataset of 
Moore et al. (2011) may be inaccurate, the reason why, together with 

the absence of details about the analytical procedures, and potassium 
and radiogenic argon contents, we do not consider them further in our 
interpretation. 

South of the island, our sample 19MU07, collected in a lava flow 
located in the inner eastern flank of the Bassin Blanc crater, yielded a 
K–Ar age of 44 ± 5 ka (Table 1). The previous 40Ar/39Ar plateau age of 
56 ± 36 ka obtained for M15 (Moore et al., 2011) from the same crater 
also yielded a comparable but much less precise value than our K–Ar 
age. 

Fig. 4a shows that over the last 150 ka period, our six new ages be
tween 113 ± 7 and 14 ± 3 ka, are all much more precise than the eight 
previous 40Ar/39Ar ages ranging from 138 ± 29 ka to 40 ± 48 ka (Moore 
et al., 2011). Even the whole-rock K–Ar age of 177 ± 7 ka (McDougall 
and Chamalaun, 1969) has a lower uncertainty. This can be explained by 
the low K2O content (from 0.20 to 0.51%; Table 2) and the relatively 
high CaO content (about 10%; Fig. 2) of basalts from the Younger Series, 
making the interfering isotopes correction for irradiated samples dated 
with 40Ar/39Ar an additional source of uncertainties. The 39Ar and 37Ar 
recoil induced by the irradiation on the glassy part of the matrix could 
also affect the flatness of 40Ar/39Ar plateaus (Schaen et al., 2020). Un
fortunately, no age spectra nor isochron plots are shown in Moore et al. 
(2011) to further investigate the effect of irradiation on these samples. 
On the other hand, the unspiked Cassignol-Gillot technique (Gillot et al., 
2006) necessitates only the measurement of the natural 40Ar and 36Ar 
isotopes. Since it does not require irradiation of the sample prior to 
analysis, as needed to produce 39Ar from 39K for the 40Ar/39Ar tech
nique, no recoil effects nor correction for reactor-induced production of 
36Ar from 40Ca (e.g., McDougall and Harrison, 1999) is needed for K–Ar 
dating. The Cassignol-Gillot technique, developed for Quaternary vol
canics, relies on the detection of a very small difference between the 
isotopic 40Ar/36Ar ratio extracted from the sample and the atmospheric 
aliquots ratio, allowing radiogenic argon contents as low as 0.1% to be 
detected (Quidelleur et al., 2001). It has been shown to be especially 
suitable for very young dating, with relatively small uncertainties, of 
lavas from different geodynamic settings, such as subduction (Gertisser 
et al., 2012; Ricci et al., 2017), intra-plate (Blard et al., 2005; Marques 
et al., 2019) or plate boundary (Quidelleur et al., 2022; Rusquet et al., 
2023) volcanism, for instance. Together with these examples, our study 
of the latest activity of Mauritius illustrates that the unspiked 
Cassignol-Gillot K–Ar technique is especially suitable for dating low-K 
young volcanic lavas with a relatively high precision of only a few ka. 

5.2. Morphology and chemistry of the terminal volcanism 

Three of our four samples from the north of the island cluster in the 
range 120–80 ka (19MU02, 19MU03, and 19MU09), and all are located 
on the same planeze. Together with the 40Ar/39Ar ages, this suggests 
that most of the volcanic products forming the gently domed, uneroded 
surface of Mauritius have erupted during this interval. Nevertheless, our 
sample 19MU10 dated at 14 ± 3 ka implies that the northern part of the 
island remained active until the near Holocene. Further south, our 
sample 19MU14 is issued from the uneroded planeze of a lava flow 
downhill of the Bassin Blanc crater. This sample, dated at 52 ± 6 ka, has 
a similar age to 19MU07 (44 ± 5 ka), within uncertainty. However, 
19MU07 and 19MU14 have contrasting trace element patterns (Fig. 3), 
implying that the crater and the lava flow forming the planeze belong to 
different volcanic events. 

Overall, our new ages and literature data show that the N20◦E axis of 
Mauritius remained a major active volcano-tectonic structure until ≤40 
ka. Interestingly, the latest activity of Piton des Neiges volcano in 
Réunion Island also occurred along a N30◦E rift zone (Chaput et al., 
2017; Bénard et al., 2023) until about 27 ka (Gillot et al., 1994; Famin 
et al., 2022). This similar pattern for two eruptive centers distant of 
~230 km suggests that a regional stress field controlled their terminal 
volcano-tectonics, dominated by a N20–30◦E maximum horizontal 
stress. 

Table 2 
Major (in %) and trace elements (in ppm) composition of whole-rock samples 
dated here. L.O.I: loss on ignition.   

19MU02 19MU03 19MU07 19MU09 19MU10 19MU14 

Wt.% 
SiO2 47.36 47.13 44.91 46.44 46.75 45.55 
TiO2 1.73 1.79 2.02 1.53 1.62 1.72 
Al2O3 16.14 16.25 14.72 15.06 15.07 14.92 
Fe2O3 12.98 13.15 14.22 13.87 13.41 14.12 
MnO 0.18 0.18 0.19 0.18 0.18 0.19 
MgO 8.98 8.70 10.70 11.71 10.55 11.77 
CaO 10.87 11.02 10.10 9.75 9.97 10.02 
Na2O 2.92 3.01 3.10 2.61 2.80 2.92 
K2O 0.31 0.34 0.51 0.20 0.30 0.38 
P2O5 0.17 0.18 0.23 0.12 0.15 0.18 
L.O.I. − 0.81 1.41 − 0.08 − 0.64 − 0.64 − 0.36 
Total 99.50 100.70 100.63 100.99 101.10 101.13 
ppm 
Ba 75.5 80.8 123.6 48.4 73.3 85.7 
Ce 18.2 19.5 27.7 13.4 18.0 20.4 
Co 55.6 55.1 64.0 69.6 59.8 68.7 
Cr 320 296 384 456 395 396 
Cu 77.3 83.0 81.4 62.9 89.5 84.8 
Dy 3.75 3.92 3.97 3.44 3.67 3.62 
Er 1.93 2.04 2.00 1.85 1.92 1.89 
Eu 1.23 1.28 1.48 0.99 1.17 1.24 
Gd 3.64 3.83 4.27 3.19 3.45 3.60 
Hf 2.14 2.25 2.69 1.73 2.04 2.21 
Ho 0.74 0.78 0.77 0.70 0.73 0.72 
K 2473 2735 3883 2066 2448 3077 
La 8.05 8.72 12.74 5.61 7.72 9.14 
Lu 0.26 0.26 0.26 0.23 0.25 0.25 
Mn 1387 1411 1495 1450 1369 1493 
Mo 0.64 0.61 0.72 0.65 0.43 0.64 
Nb 10.89 11.83 18.5 6.98 11.1 12.6 
Nd 12.1 12.9 16.9 9.3 11.8 13.2 
Ni 166 152 279 349 271 325 
P 745 809 1080 994 738 797 
Pb 0.712 0.775 1.086 0.466 0.640 0.782 
Pr 2.55 2.74 3.75 1.94 2.59 2.83 
Rb 5.64 5.65 9.78 2.77 4.55 7.29 
Sm 3.13 3.35 4.00 2.59 3.09 3.29 
Sr 229 230 284 207 193 236 
Ta 0.67 0.72 1.1 0.42 0.6 0.7 
Tb 0.64 0.67 0.71 0.56 0.62 0.62 
Th 0.88 0.97 1.33 0.56 0.72 0.90 
Ti 10983 11189 12638 13909 9915 10968 
Tm 0.28 0.29 0.29 0.41 0.28 0.27 
U 0.22 0.22 0.33 0.13 0.19 0.24 
V 263 266 268 261 237 255 
Y 18.88 19.81 19.53 19.05 18.70 18.01 
Yb 1.79 1.87 1.84 1.62 1.75 1.74 
Zn 103 105 112 110 99 110 
Zr 84.6 91.2 117.8 69.2 85.9 90.0 

Sup. Mat. 1: Thin sections, with plane-polarized light on top and cross-polarized 
light below, for each sample from this study. 
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Another noticeable feature of erupted products for the past 150 ka is 
their exceptional homogeneity in major-trace element compositions, 
and their nearly constant depletion in incompatible elements on the 
lower half of the spectrum of the Younger series (Fig. 3). This homo
geneity in depletion, contrasting with the end of the Older series and to a 
lesser extent with the Intermediate series, points to an absence of frac
tional crystallization or crustal assimilation of the emitted magmas, and 
hence to a rapid transfer from source to surface without any storage in- 
between. Incompatible element enrichments, due to partial melting 
decrease or fractional crystallization at shallow level, are generally a 
characteristic signature of fading magmatism, as observed in the Older 
series (e.g., Baxter, 1976; Ashwal et al., 2016) and on Piton des Neiges in 
Réunion (e.g., Kluska, 1997). The noteworthy absence of such a 

characteristic signature for the past 150 ka suggests that the rejuve
nescent volcanism of the Younger series is not over. 

5.3. Implication volcanic hazards assessment 

In the Hawai’i archipelago, rejuvenescent volcanism initiated while 
the islands were about 100–200 km away from the plume head and 
remained active at distances of more than 500 km, as observed for 
Ka’ula, Ni’ihau and Kaua’i (Clague and Sherrod, 2014), on the Pacific 
plate moving at ~10 cm/yr above the plume (e.g., Wang et al., 2018). 
Given the slower motion of the Somali plate above the Réunion plume 
(~2.4 cm/yr toward the northeast, e.g., Wang et al., 2018), and given 
the ~200 km distance of Mauritius from the active eruptive center of 

Fig. 2. Total alkali versus silica (TAS) diagram of rocks from Mauritius Island. Data have been extracted from the GEOROC database (see text for references). The 
large orange square symbols are for samples from this study. Samples from previous studies are shown with small circles with a given color for each volcanic series. 
Rock fields are from Le Bas et al. (1986). PB: Picro-basalt; B: Basanite; TB: Trachy-basalt; BTA: Basaltic trachy-andesite. 

X. Quidelleur and V. Famin                                                                                                                                                                                                                  



Quaternary Geochronology 82 (2024) 101534

7

Réunion Island, it can be envisioned by analogy with Hawai’i, that 
rejuvenescent volcanism in Mauritius may still be possible for several 
millions of years. Nevertheless, considering the relatively low produc
tion rate of the rejuvenescent magmatism, the probability that it will 
occur in the near future remains quite low. 

The probability density (Fig. 4b) calculated for ages from Mauritius 
available for the 0–150 kyr interval, six K–Ar ages from this study 
(Table 1) and eight 40Ar/39Ar ages, suggest that volcanic activity was 
present throughout this interval all over the island (Fig. 1). Given the 
small uncertainty of our K–Ar ages, several periods of activity can be 
highlighted, at about 110, 85, 50 and 15 ka (Fig. 4b), with rest periods of 
about 20–40 kyr. As our near-Holocene age of 14 ± 3 ka (19MU10; 
Table 1) is younger than the duration of these apparent rest periods, it is 
possible that volcanism in Mauritius may resume at any time. 

6. Conclusion 

The new K–Ar groundmass and plagioclase ages obtained with the 
Cassignol-Gillot technique extend the Younger Series of Mauritius Island 
towards the near Holocene. They range from 113 ± 7 to 14 ± 3 ka, with 
a strongly improved precision compared to the 40Ar/39Ar ages previ
ously available. Major and trace elements geochemistry of these basaltic 
lavas do not display marked differences with magmas emitted 
throughout the Younger Series, suggesting that magmatism remains in a 
steady state from source to surface since about 1 Myr. As no strong 
fractionation is evident, no fading of volcanism can be inferred for 
Mauritius Island. 

This study demonstrates that Mauritius Island should be considered 
active and that volcanism can resume in the future. However, given the 

relatively low volume of the Younger Series and that only three periods 
of activity have been reported here since 100 ka, the probability of an 
eruption in the near future appears rather low. 
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Fig. 3. a) Rare Earth Element (REE) patterns normalized to chondrite (after 
Sun and McDonough, 1989) of the samples used in this study. Beige color 
pattern indicates the range of data from GEOROC for the Younger Series. Insert: 
REE patterns of data from GEOROC for the Older (green), Intermediate (blue) 
and Younger (beige) Series. b) Same as a) for multi-element patterns normal
ized to primitive mantle (after Sun and McDonough, 1989). 

Fig. 4. a) K–Ar ages from this study (orange symbols) and 40Ar/39Ar ages from 
Moore et al. (2011; open symbols). b) Age-probability distribution spectrum 
(Deino and Potts, 1992) showing the periods of volcanic activity in Mauritius 
for the last 150 ka, based on ages shown in a). 
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Pliocene-to-Holocene volcano-tectonic activity on Mohéli Island (Comoros 
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