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Rodinia

Fragments of ancient continent buried under Indian Ocean
By RebeccaMorelle, 25 February 2013

Rodinia

Siberia

Modern-day land mass

Source: Trond Torsvik Ancient land mass

Land on Earth was once gathered together in a supercontinent known as Rodinia, shown here as it was during its
break-up 750 million years ago. Now scientists believe they have found a fragment of it buried under the Indian Ocean

Fragments of an ancient continent are buried beneath the floor of the Indian Ocean, a study suggests.
Researchers have found evidence for alandmass that would have existed between 2,000 and 85 million years ago.
The strip of land, which scientists have called Mauritia, eventualy fragmented and vanished beneath the waves as
the modern world started to take shape. The study is published in the journal Nature Geoscience.* *

Until about 750 million years ago, the Earth’s landmass was gathered into a vast single continent called
Rodinia. And although they are now separated by thousands of kilometres of ocean, Indiawas once located next to
Madagascar.

Now researchers believe they have found evidence of a diver of continent - known as a microcontinent - that
was once tucked between the two. The team came to this conclusion after studying grains of sand from the
beaches of Mauritius. While the grains dated back to a volcanic eruption that happened about nine million years
ago, they contained minerals that were much older. Professor Trond Torsvik, from the University of Odo,
Norway, said: “We found zircons that we extracted from the beach sands, and these are something you typically
find in a continental crust. They are very old in age.” The zircons dated to between 1,970 and 600 million years
ago, and the team concluded that they were remnants of ancient land that had been dragged up to the surface of the
island during a volcanic eruption.
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Prof Torsvik said that he believed pieces of Mauritia could be found about 10km down beneath Mauritius and
under a swathe of the Indian Ocean. It would have spanned millions years of history, from the Precambrian Era
when land was barren and devoid of life to the age when dinosaurs roamed the Earth. But about 85m years ago, as
India started to drift away from Madagascar towards its current location, the microcontinent would have broken up,
eventually disappearing beneath the waves.

However, asmall part could have survived. “At the moment the Seychellesis a piece of granite, or continental
crust, which is sitting practically in the middle of the Indian Ocean,” explained Prof Torsvik. “But once upon a
time, it was sitting north of Madagascar. And what we are saying is that maybe this was much bigger, and there
are many of these continental fragments that are spread around in the ocean.”

Further research is needed to fully investigate what remains of this lost region. Prof Torsvik explained: “We
need seismic data which can image the structure... this would be the ultimate proof. Or you can drill deep, but that
would cost alot of money.”
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A Precambrian microcontinent in the Indian Ocean

Trond H. Torsvik, Hans Amundsen, Ebbe H. Hartz, Fernando Corfu, Nick Kusznir, Carmen Gaina, Pavel V.
Doubrovine, Bernhard Steinberger, Lewis D. Ashwal & Bjgrn Jamtveit.

The Laccadive—-Chagos Ridge and Southern Mascarene Plateau in the north-central and western Indian
Ocean, respectively, are thought to be volcanic chains formed above the Réunion mantle plume over the past 65.5
million years. Here we use U-Pb dating to analyse the ages of zircon xenocrysts found within young lavas on the
island of Mauritius, part of the Southern Mascarene Plateau. We find that the zircons are either Palaeoproterozoic
(more than 1,971 million years old) or Neoproterozoic (between 660 and 840 million years old). We propose that
the zircons were assimilated from ancient fragments of continental lithosphere beneath Mauritius, and were
brought to the surface by plume-related lavas. We use gravity data inversion to map crustal thickness and find that
Mauritius forms part of a contiguous block of anomalously thick crust that extends in an arc northwards to the
Seychelles. Using plate tectonic reconstructions, we show that Mauritius and the adjacent Mascarene Plateau may
overlie a Precambrian microcontinent that we call Mauritia. On the basis of reinterpretation of marine geophysical
data, we propose that Mauritia was separated from Madagascar and fragmented into a ribbon-like configuration by
a series of mid-ocean ridge jumps during the opening of the Mascarene ocean basin between 83.5 and 61 million
years ago. We suggest that the plume-related magmatic deposits have since covered Mauritia and potentially other
continental fragments.
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Data are shown with 2o error ellipses (Supplementary Table S1) surrounded by yellow
circles. Corresponding zircon grains are shown in microscope view before analysis.
The two largest grains, which give concordant to nearly concordant results...

(Purchase article full text and PDF: $32)
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A Precambrian microcontinent in the Indian Ocean

Trond H. Torsvik™=>*5*%1 Hans Amundsen®, Ebbe H. Hartz'", Fermando Corfu®, Mick Kusznir®,
Carmen Gaina"**!, Pavel V. Doubrovine'?', Bernhard Steinberger*?, Lewis D, Ashwal®

and Bjern Jamtveit'

The Laccadive-Chagos Ridge snd Seuthern Masearens Platesu
in the narth-central and western Indian Dcean, respectively,
are thought to be voleanic chains formed above the Réumion
matitle plume’ over the past 65.5 milllon years™, Here wa use
U-Ph dating to analyse the spes of zircon senocrysts found
within young lavas on the island of Mauritius, part of tha
Southern Mascareme Plateaw, We find that the zircoms are
gither Palacoproterczoic {more than 1,971 million years old)
or Heoproterazoic (between &60 and 840 million years old).
We propose that the ZFircons were assimilated from ancient
fragments of continental lithosphere boneath Mawritios, and
ware brought to the swrface by plume-rolated lawas. We
use grawity data imversion to map crustal thickness and
find that Mawrities forms part of a contiguous block of
anomalously thick crust that extends in an arc northwards
to the Seychelles. Using plate tectonic reconstructions, we
show that Mauritius and the adjacent Mascarene Plateau may
overlie a Precambrian microcontinent that we call Mauritia.
On the basis of reinterpretation of marine geophysical data®,
we propose that Mauritia was separated from Madagascar
and fragmented into a ribbon-like configuration by a series of
mid-ocean ridge jumps during the opening of the Mascarene
aeean basin between 83,5 and 61 millioh years ago. We suggest
that the plurme-related magmatic depasits have since coveresd
Mauritia and potemntially ather continental fragments.,

[nmira-plale magmatic activily is commanly altribabed to melting
asmocialed with an upwellimg mantle plume. klantle plumes may
also trigger continental break-up and continental fragments may
hence be phoed along an oceanic hotspal track. A coxen kaizpot
valcanoes—including Réumion (Fig. D—and most reconsiructod
lamge dgminns previnoes since Pangaca asembly (~320 My er)
are theught toe b sourced by devp plumes fromn the edges of the
twin lamge low shear-wave velocity prosinces al the cons—manthe
basurdary=®, Recent woleanics erupied ab the island of Réunion
shiw geochemical signaturs indicative of horsegenenas manth:
dmmaing, whereas lavas from Mawritios show  much  mon:
|‘|l.'|l.'7|:lgl.'||l.'l.lua polopic compiealme.  Mauriiin asaltd™ are
diwvidesd inbo Obder (B.59-5.5 My pe), Termediale: (3.5-1.9hyr ®p)
and Younger (1-003 Myy pp) serics that are peochemically and
sodnpically distinet, nd hase heen proposed to form from a variely
of spurce companents, incheding variahbly enriched and depheted
peridedites, as well 2 pods of mone enriched malerial, possthly
prroxeniles andior echogiles”

crusd (Madagascar). Some twenty zircon grains were neooverned
from tw basallic sand samples from the noathwest {Sample Eld-1}
and southeast (Sample MEBESL) coast of Mauritius. The wse of
sand samples avoids podential conlamination from reck-crushing
apparaius. The zircoms ane generally subhedral o anhedral, sdhos
rwmmity i shapss and presence of inclussons, and cangs in st from
0 ko 3080 irn. The srcoms were analised for U and Fb isotogses by
thermal snization mass spectrometty (Fig, 2 and Supplementary
Table51). Sample - | from the Intermediate Series yulded fifeen
arcon grains; sin weme sebected for analyss, Sample MES1 from
the Older Beries had fewer zivcons and wo wene osed for age
delermination. Most results are discordamt (Fig 25, hat all dats
imdicake a Protenoenic ape of ihe L:I.]i"m. The aoldesi |_;-_1i|| has &
LR LT T ] ape of 1971 Byr, Thie L:rﬁi'-'.: vieki apes Felween 1,400
and HH Myr. Four graing are Neopsateroeoic, fwo grains shawing
discordamt ¥ Phy™*Ph ages of ~&40 kv, one grain pelding a
concordant age of 790 hyr, and another grain showing a reversely
dizcordant age of ~edk=oul Myr (Supplementary Table 51} Their
presense in exclusively basaltic detrifus suggests that they were
brought up by malic magmas that assimilated anderlying sialic
crust, probably at relatively shallow kevels. There is no clear-cot
penchemical or isobepic signature of coatinental crost in the
Mauritian basalis, although some of their varmasility in e, values
{3.9—-0.1; refs 9,10) could indicate variable crastal conlaminalion.
W sugpest that a crastal sigmature n:d nol be cetectab e in basahic
lavas that carry xenocrystic xiropns. Although small amaounts of
gircons have besm founsd as srvstallization prodiscts in voung eceans
mafic valcanios and intrisives 7, plder wenncryshic iroons have
been reliably cocumented only from oceanic gabbros drilled a1
the Mid-Atlantic Ridge') The young Mud-Atlantic Ridge gabbros
that compaim okl seniirREln Biroods have s A comcentraling .
{mean ~20 ppan than Mawritan basaled® (mean -~ 145 ppm), and
b lack poaclemical indscators of contivental ¢rust assimalation,
Ter tdentify megonsis in thae nosthiwest Endian Devan that may be
upderlain by comtinental cruast, we degermined coustal thicknesss
by gravity anornaly inversien incosporating 4 lthesphere thermal
gravity anomaly correction™l The gravity inversian  predios
condiguous crusl of thickmess >25-30km henesth dhe Seychelles
amd mewthern Blascarenes, which extends soulhwards towards
Manritius ;I:'-t:' 1} :.bc"'m\.ilil.'i[:.' tesis (Supplen ary 'I-'ig. 51 show
that predicted crustal thickmesses om gravily inversisn onder
b Seychelles, Mascarenes, Mauritivs, Laccadives, Maldives amd
Chagos ane nod significantly dependent on break-up and acean

Here we report Precami — 57l AT aphere thermal gravity
heach sands on Blauritios, Click for Article Access I:I-ptiﬂn_; termined froem gravity
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