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Was Yangtze Craton, South China attached to the Trans-Aravalli
block of the NW Indian shield during Late Proterozoic?

We highlight here the similarities bet- anomaly centred around Sarnu—Dandalformabaly overlain by Upper Sinian se-
ween the Yangtze Craton (YC) of Southand Mer-Mundwara, Rajasthan, repre-quence (750 Ma), which is interpreted to
China and the Trans-Aravalli block (TAB) senting fossil plume heAdThe Malani have formed a rift cover. Lét al® have
of the NW Indian shield in terms of ano- magmatism is controlled by NE-SW trend-correlated the syn-rift (780-745 Ma) mag-
rogenic, bimodal, ‘within plate’ magma- ing lineaments of fundamental (mantle) matism with the Malani magmatism be-
tism, Strutian glaciation and position of nature and owes its origin to the Malanisides those of Laurentia, South Africa and
palaeo-poles during Late Proterozoic.plume®’. Representatives of Malani mag- Australia.
The study has implications for plume matism also occur in Kirana Hills, and at The APWP palaeomagnetic poles at ca.
tectonics and assembly of the Malani suNagarparkar in Pakistan. 800 Ma place South China at 55=Rat
percontinent. South China comprises the YC to thepar with high paleolatitudes of India during
The Indian shield is composed of threenortheast and the Precambrian Cathysialani rhyolite period (ca750 Ma}"°.
main geotectonically different blocks or block to the southeast. The YC has a Lat& he migration of India to higher paleo-
terranes, the South Indian Block (SIB), Archaean—Proterozoic nucleus surroundedatitudes could be the cause of Precam-
the Bundelkhand block (BB) and the Trans-mostly by younger orogenic belts. Both brian glaciation as exemplified by the
Aravalli block (TAB), which were juxta- the blocks were sutured during collision Pokhran boulder in Rajasthan which is of
posed and sutured during different periodof Grenville agé (Figure 2).
of earth’s history. The TAB (west of the  Neoproterozoic anorogenic magmatism
Aravalli Mountain) is unique in the geo- and coeval mafic magmatism are wide-
logical evolution of the Indian shield as spread around the YC of South China. The
it marks a major period of anorogenic magmatism coincides with NS-trending o 100 2ot
(A-type), bimodal, high heat-producing, Kangdian rift and NE-trending Nanhua —
‘within plate’ magmatism represented byrift. The first one at ca. 830-795 Ma (pre-
the Malani igneous suite. The Malani mag-rift) and the second one at 780-745 Ma
matism (50,000 sqg. km; 732 Ma) compris-(syn-rift), the Chengjian magmatism. The
ing peralkaline (Siwana), metaluminous tolater granites are younger than 1.0 Ge
mildly peralkaline (Jalor) and peralumi- Siban orogeny and intrude the rift se-
nous (Tusham and Jhunjhunu) granitegiuence. Both the pre- and syn-rift magma:
with carapace of acid volcanics (weldedtism have been attributed to superplume
tuff, rhyolite, perlite, explosion breccia, because of its intraplate setting, peralka
etc.) is characterized by volcano-plutonicline to alkaline affinity and association
ring structures — Siwana, Jalor, Tushanwith coeval swarms of mafic dykes. Em-
and radial dykes (Jhunjhunu) (Figure 1).placement of the dyke swarm initiated
The suite is bimodal in nature with minor the break-up of Rodinia. The superplume
amounts of basalt flows, gabbro andmay represent two normal plumes to ac-
dolerite dyke& The Siwana ring struc- count for these two episodes of magma:
ture (25.6 km NS and 31 km EW) is the tisn’. . 2. Figure 1. Location map of the Malani igne-
most spectacular feature of the Thar De- According to Wong and Lj at places gous suite. SD, Sarnu-Dandali: J, Jalor: S, Si-
sert and it coincides with low-velocity the ca. 780-750 Ma granites are unconwana; JH, Jhunjhunu; N, Nagarparkar.

KIRANA HILL

* HILLS
-

. HO

F’un}c:bLA oRe

alluvium K

KIRTHAR MTg

SD MALANI
: .
OV es ¥
\‘7‘
KARACHI "1\
AN

}25°%0"

CURRENT SCIENCE, VOL. 92, NO. 3, 10 FEBRUARY 2007 295



SCIENTIFIC CORRESPONDENCE

glaciogenic origif’. Incidentally, the Pok- of Late Sinian—Late Precambrian age intion curve in Hagf, Oman, Siberia,
hran diamicitite correlates with other Pre-Yangtze block, corresponds with Hanserarplatform, Mongolia and Morocco and else-
cambrian diamictites in the Lesser Hima-evaporites in the Marwar basin of TAB, where.

laya such as Blaini boulder bed, Manjir SW Punjab, and Bilara phosphorites in Li et al® have proposed a 9Gpin of
and Bhimdasa in Jammu and KashmirRajasthan. Similar evaporites occur inRodinia that brought the entire supercon-
Tankaki in Hazara, and Buxa Groupthe Salt Range, Arabia, Iran, Somalia,tinent into equatorial latitudes. The spin
(Shergaon pebbled bed) in Arunachaletc®'". Recently, Singlet al.'® have de- was the result of initiation of a subequa-
Pradesh™3 scribed Neoproterozoic evaporite sequencéorial superplume by ca. 750 Ma. The spin

Interestingly, Boset al!* have reported from Lesser Himalaya comprising gyp- corresponds with reversal of geomagnetic
acid pyroclastics such as welded tuff, astsum and anhydrite, gypsum + carbonatefield during the deposition of each group
flow tuff, lapilli tuff, volcanic clasts from and halite from the Kashmir sub-basinof Vindhyan Supergroup, i.e. Kaimur,
the Late Proterozoic formations of Lesser(Ramban, Assar belt), and Chamba subRewa and Bhandar. During the Kaimur
Himalaya, viz. Shimla Group, Blaini For- basin (Bathri) respectively, and halite period (1400-750 Ma) there have been at
mation, Infrakrol Formation and the Krol from the Guma-Drang area of Mandi, least three reversals of geomagnetic
Group. The source of these pyroclasticsHimachal Pradesh. According to llljih ~ field?>. The combined 800-700 Ma ap-
could be attributed to the nearby Tushanthe continental margins of Vendian—Earlyparent polar wander path implies pole-to-
acid volcanics of Malani age. It is possi-Precambrian supercontinent comprisingequator rapid velocities of 20 cm/yr for
ble that the precursor to the Lesser HimaSouth China, Kazakhstan, Mongolia andindia and South China, which is unlike the
lyan terrane was a contiguous part of theproto-Tethys were the sites of equatorialother continents such as Australia and
TAB during Late Proterozoic. sedimentation in the form of shallow- Congo.

The boulders of Malani granites alsowater carbonate and phosphorite deposits. Kochhaf® suggested that since the
occur in the Salt Range. In the YC, Lian- A short-lived positive excursion in Indian subplate is a mosaic of three major
tua and Nantua (748 Ma) deposits are otarbon isotope values noticed at phostectonostratigraphic blocks with different
glaciogenic origifl. phorite level in the Birmania (Upper magmatic and metamorphic histories, the

Around 700 Masp India started drift- Carbonate) Formation in the TAB and in position of India in the assembly of a
ing towards the tropical latitudes andthe basal part of Tal Group in Krol basin Late Proterozoic supercontinent should
around 600 Ma, India was near the equais also known from Dahal member of thenot be viewed as a single entity. For ex-
tor'®. According to Pooranchandra Reto Yuhucun Formation of Meishucunian ample, the southern tip of the SIB (south
al.’® there has been large polar move-zone-If°. According to Pandiet al®, of Palaghat Cauvery shear zone), Sri
ment between the Malani rhyolite andextremely low 133values in the Bilaria Lanka and Madagascar along with the
other lower Cambrian period poles indi- carbonate indicate glacial-related cold cli-Eastern Antarctica formed a superconti-
cating rapid migration of the Indian sub- matic conditions, while positive shift in nenf’. In other supercontinent assembly
continent from the northern to southernthe carbon isotope values in the uppeMeghalaya lies SW of Yilgarn craton of
hemisphere latitudes. During this period,formations implies a warmer climatic condi- Australia, Bungar hills and Wind Mill Is-
the northern margins of India were sub-tion. The Bilara carbonate group carbonlands in an Antarctican contimation of
jected to desiccation. The carbonatejsotope profile have close correspon-Frazer moloile beft.
mainly dolomite and phosphate depositsdence with global carbon isotopic evolu- Due to similarities of bimodal, anoro-

genic magmatism in South China, India

and Australia, Liet al® have suggested

that the superplume was responsible for
< the break-up of supercontinent during Neo-
proterozoic. However, Kochhil’ has
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Sub equatorial
Superplume

. . . - . 18.
Figure 4. Palaeogeographic reconstruction of Rodinia ‘intact’ ca 750 Ma. Triangles represent
Strutian glaciation deposits. Palaeopoles with ages. 1, India; 2, Australia; 3, South China; 4,

Laurentia.

Arabian shield, Central Iran, Somalia, Strutian glaciation in the TAB and
Madagascar and Seychelles (Figure 3)Lesser Himalayan terrane.

The Malani plume was responsible for

the separation of TAB from East Gond-
wana. The Malani plume may be the pre-
sent day position of subequatorial plume
at 750 Masp proposed by Liet al®”.
(Figure 4).

In view of the occurrence of wide-
spread bimodal, anorogenic plume-related
magmatism, Strutian glaciation and simi-
lar palaeolatitude position, the YC of
South China fits well in the reconstruc-
tion of the Malani supercontinent. The
position of South China between Austra-

lia and Laurentia is debatable because ofg,

an alternate equatorial Rodinia supercon-
tinent, excluding high-latitude cratons in
India and South Chiffa

Whether the Precambrian glaciation in

India and South China was due to the 8

flight of these terranes to high latitudes
during the Malani rhyolite period or the
glaciation was of low latitude due to in-
creased C@drawdown and global al-

bedo affected by waning of plume

volcanism is debatable. The evidencesio.

presented here support the idea of polar
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