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Mafic magmatism is an important indicator of large-scale thermal events associated
with the involvement of the mantle. It is also common in Archean cratons, including
those of the Indian Shield, and is used for correlation of endogenic activity in them.
Distinguished in the Bundelkhand Craton, which is part of a northern group of Indian
Shield cratons, is Archean mafic magmatism, which took place before Neoarchean
(2.5 Ga) cratonization, and Paleoproterozoic magmatism. The Lalitpur group of gab-
broic rock massifs, which has not been studied previously, was revealed in the western
South Bundelkhand terrane of the Bundelkhand Craton. The gabbroic rocks are cut by
Neoarchean granites and are, therefore, Archean. The massifs consist of leucocratic
amphibole gabbro to diorite, and display coarse-grained structure but no signs of lay-
ering. The gabbro contains zircon occurring as semi-transparent to transparent pale-
brown crystals of elongated prismatic habit. The grains are very coarse, varying in size
from 200 to 500 um. Mineral inclusions in the zircon are abundant. They consist of am-
phibole, pyroxene, plagioclase, quartz and apatite. The zircon grains were dated using
the laser ablation method (LA-ICP-MS). The isotopic age of the late stage in the forma-
tion of the massifs is 2551 + 5 Ma. Neither individual grains nor older cores in the zircon
grains analyzed have been found. Thus, the age of the gabbroic rocks in the Lalitpur
group of massifs is comparable with that of subduction volcanism in the Central Bun-
delkhand terrane. The geochemical features of the gabbroic rocks suggest that their
formation is also associated with subduction geodynamics. The above mafic intrusions
were probably formed in the suprasubduction zone of an active continental margin.
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«Kapenbcknti Hay4yHbivi UeHTP PAH»
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OCHOBHOW MarmaTuam SBASIETCS BaXHbIM MHANKATOPOM KPYMHbIX TEPMasibHbIX COObITUIA,
CBSI3aHHbIX C BOBNEYEHNEM B NETPOreHe3nc MaHtTum. OH 00bIYEH 1 B @apXENCKUX KpaTo-
Hax, B TOM yucne MIHOMACKOro wuta, u UCNonb3yeTcs NS KOPPENSUMN NPOSIBNEHNS B
HUX 3HOOrEHHOW akTMBHOCTWU. B npepenax ByHoenkxaHOCKOro kpatoHa, BXOOSLLEro
B CEBEPHYIO rpynny KpatoHoB MIHOMMCKOro wuTa, BbIOENSIETCA apXenckmin OCHOBHOM
MarmMaTtmam, NposiBASIBLUMIACA A0 Heoapxenckon (2,5 mnppg neT) kpaToHM3aumm, 1 na-
neonpoTepo3oickmin. B 3anagHoi yactn OxHo-ByHaenkxaHackoro TeppeiiHa paccma-
TPMBAEMOro KpaToHa YCTaHOBNEHA paHee He uccnefoBaHHas Jlanutnypckas rpynna
rab6pounaHbIX MacCMBOB. DTN rabbponapl CEKYTCSH HE0aPXENCKMMU rpaHNTaMun 1, cnepo-
BaTesIbHO, OTHOCSTCS K apXenckuM. MaccumBbl CNOXEHbI NENKOKPaToBbiMy aMbrnb0N0BbI-
My rabbpo 40 AMOPUTOB, XapakTEPUIYIOTCSt KPYMHO3EPHUCTOM CTPYKTYPO, NPU3HAKOB
PaCcCNIOEHHOCTM B HMX HE YCTAaHOBNEHO. [AB66po copepxat umpkoHel. OHW NpeacTasne-
Hbl NPO3payHbIMK, NOYNPO3pPayHbiMU 61EeAHOOKPALLIEHHBIMU B KOPUYHEBBLIE TOHA KPU-
cTannamu yoJanHeHHo-npuamaTmyeckoro rabmutyca. 3epHa o4eHb kpynHble, oT 200 MkM,
1 HekoTopble gocturaloT 500 MkM. XapakTepHO 605bLIOE KOMNYECTBO MUHEPAbHbIX
BKJIIOYEHWUI B umpkoHe. OHM npeacTaBneHbl aMernboiomM, MMPOKCEHOM, NIarMokKIasomMm,
KBapLeM 1 anatutoM. JJatmpoBaHue LMpKoHa NPOBEAEHO METOA0M Nas3epHon abnaumm
(LA-ICP-MS). N3oTonHbIN BO3pacT NO3aHE MarMaTMyeckon ctaaum CTaHOBIEHUS Mac-
cuBOB oueHunBaeTcs B 2551 = 5 mnH neT. Cpeay M3yyYeHHbIX LMPKOHOB HE YCTaHOBIEHO
HW OTAENbHbIX 3EPEH, HU aep Bonee ApeBHEro Bo3pacTa. Takum o6pa3om, Bo3pacT rab-
6ponaoB J1anMTnypckom rpynnsl MACCUMBOB COMOCTaBMM C TakoBbIM AJ1s1 CYyOAyKLMOHHO-
ro BynkaHmama B LleHTpanbHo-ByHaenkxaHackom teppeiHe. C y4eTOM reoxXMMmnyYeckimx
0cobeHHOCTeN rabbponaos nx GopMrMpoBaHME Takxke, BEPOSITHO, CBA3AHO C CYOAyKLM-
OHHOW reoguHammnkon. PopmMUPOBaHME PACCMOTPEHHBIX OCHOBHbIX UHTPY3WUI, BEPOST-
HO, MPOMCXOAUNO B HAACYOAYKLMOHHOW 30HE aKTUBHO KOHTUHEHTaIbHOW OKPauHbI.

KnioyeBble cnosa: byHoenkxaHOCcKui KpaToH; NHOUNCKNIA WNT; HEOAPXEN; LIMPKOH;
rabbpo

Ona untmposaHusa: Slabunov A., Kervinen A., Mishra S., Singh V. Neoarchean
gabbroids of the Southern Bundelkhand terrane, Bundelkhand Craton: new geochrono-
logy data and geodynamic settings // Tpyabl Kapenbckoro Hay4yHoro ueHTtpa PAH. 2025.
N2 5. C. 39-43. doi: 10.17076/geo2154

duHaHcupoBaHue. PaboTa asnsetcsa Bknagom B uccnegosanHnsa UM KapHL, PAH no
Teme FMEN-2023-0009.

Mafic magmatism is an important indicator
of large-scale thermal events associated with
the involvement of the mantle and its products
into petrogenesis. It is an essential constituent
of large igneous provinces (LIP) [Ernst, 2014].
It is also common in Archean cratons, including
those of the Indian Shield, and is used for cor-
relation of endogenic activity in them [Slabunov
et al., 2024a].

The Indian Shield is a mosaic of cratonic blocks
that divides the Central Indian tectonic zone into
the Northern and Southern groups. The Western

Dharwar, Eastern Dharwar, Singhbum and Bastar
Cratons make up the southern group, and the
Bundelkhand and Aravalli Cratons — the Northern
Group (Fig. 1). The Bundelkhand Craton consists
mainly of Neoarchean granites, with Paleo-to-
Neoarcheane TTG-granitoids, amphibolites (Pa-
leoarchean basic rocks), greenstone complexes,
and layered mafic-ultramafic intrusions among
them [Singh et al., 2021; Joshi et al., 2022]. The
Bundelkhand Craton is further subdivided into the
Northern-, Central- and Southern Bundelkhand
terranes (Fig. 1) [Singh et al., 2021].

40
Q Transactions of the Karelian Research Centre of the Russian Academy of Sciences. 2025. No. 5



D Alluvium

I ol _Bundelkhand
= 80 E |Aravall Craton Craton Proterozoic
78 3 79E Cral 1 Meghalayal

G Vindhyan Supergroup

CITZ Paleoproterozoic

boe / Quariz Reef

.Jha:nsl/ / Singhbhum \ Mafic Dykes
A
ﬂVm Dharwear Cralnn :I Bijawar/Gwalior Group
Mahoba Craton °E
% ¥~;-\ // Mau@m T Archean
Bablna (" K-rich Granitoids
L7 N
H’; \ —_—T v N\ [ sanukitoids
— °N / / f \ / NN r 7 \s N ; Onp
25 N v N N 25°N
B;N , 255 Ga mafic
\\ 7 3" \ Intrusives
!ﬂ >- ‘9/ ..
= \\ ’:J'\-/ < \ B \ - 2.8 Ga Layered mafic-
Lalltpur \ ) N ultramafic Intrusives
/ = o r Maulannpur bcl! Mn-rich BIF melabasalts
-~ \ =
N (]
S L E % Babina belt: BIF, menafalsuc volcanites, amphibolite,
9-bY25-27/6 _mglmr $E metauliramafic rocks
Q% 79°E 40 I:lﬂ' 6o g Girar belt: BIF, quarizite, metabasalis
| S— TTG gneiss (unclassified)

Fig. 1. Geological map of the Bundelkhand Craton [Singh et al.,

with mafic-ultramafics inclavars

2021; Slabunov et al., 2024b]. NBT, CBT, and SBT

denote the Northern, Central, and Southern Bundelkhand terranes, respectively. The inset shows a tectonic map of
the Indian Shield with the main cratons and Central Indian tectonic zone (CITZ)

Proterozoic mafic magmatism, represented
by a system of dikes, is widespread in the craton
[Pradhan et al., 2012]. Gabbroids and mafic-ul-
tramafic intrusions are also common in the South-
ern Bundelkhand terrane (SBT) of the craton. The
age of the large |kauna mafic-ultramafic lopolith
(Fig. 1) is 2798 = 17 Ma [Slabunov et al., 2024a].
However, the age of the gabbroids near Lalitpur
(Fig. 1) remains unknown.

The available geological record indicates that
the gabbroic rock massifs in the western portion of
the SBT are of Archean age, as they are crosscut
by pink granites (Fig. 2, a) similar in composition to
K-rich Bundelkhand granite.

The gabbroic rocks of the massifs exhibit coarse-
grained to pegmatoid textures (Fig. 2, b), less
commonly fine-grained textures, and correspond

in composition to amphibole leucogabbro and
normal-series diorites. Amphibole occurs as horn-
blende and actinolite, while plagioclase occurs as
albite. Quartz, epidote and chlorite are also com-
mon (Fig. 2, ¢, d). Ore minerals include magnetite,
ilmenite, titanite and minor pyrite. Apatite, zircon
and rutile are present as accessories.

Zircon for geochronological studies was extrac-
ted from a 1 kg leucogabbro sample in the labora-
tory at the Institute of Geology, Karelian Research
Centre RAS. Zircon was dated by LA-Q-ICP-MS
using equipment provided by Y. Schmidt Institute
of Physics of the Earth, RAS, Moscow: Agilent
7900 (quadrupole) mass spectrometer and Mass-
Hunter 5 software. Zircons 1) PleSovice (?°Pb/2%¢U
age — 337.1 = 0.4 Ma) and 2) GJ-1 (*°°Pb/2%8U —
601.9 £ 0.4 Ma, *"Pb/?°Pb - 607.7 + 0.7 Ma)

100 kricw

Fig. 2. Gabbroids of the Lalitpur Group of intrusions in outcrops (a, b) and thin sections (c, d):

a) Leucogabbro is cut by granite (scale: hammer handle 30 cm long); b) coarse-grained leucogabbro (scale: compass — 10 cm);
d) BSE images of a leucogabbro thin section (Pl — plagioclase (albite), Amf — hornblende, Chl - chlorite, Qz - quartz,

Ttn - titanite, Py — pyrite)
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were used as standards. The median ages of the
standards obtained during this study are the follow-
ing: PleSovice — 2%°Pb/?*8U age — 339.1 = 1.5 Ma;
GJ-1 - 206pp /238 — 605.5 + 2.4 Ma, 2°"Pb/2°Pb —
600.9 = 22 Ma.

Zircons occur as transparent to semi-trans-
parent, pale-brown elongate prismatic crystals
(Fig. 3, a) ranging in size from 200 to 500 um.
Coarser crystals exhibit moderate to strong frac-
turing and contain abundant inclusions of am-
phibole (up to 150 um), pyroxene, plagioclase,
quartz, and apatite (Fig. 3, a). The distinctive in-
ternal structure of the zircons visible in translu-
cent light was also observed when examining the
zircons in BSE mode and cathodoluminescence
(CL). Transparent portions of the grains show

(0.73)

100 pm

homogeneous structure in CL and well-defined
zoning, while semi-transparent and opaque parts
show heterogeneous CL patterns with mottled
zoning. Most grains have non-transparent portions
composed of metamict zircons. The features are
characteristic of zircons from pegmatites, although
similar textures also occur in gabbro [Volodichev
etal., 2012].

The zircons were dated at 60 analytical points.
Of these, 49 points showed a discordance of
less than 2 % and corresponded to the age
2539 + 3.4 Ma, based on the upper intercept with
the Concordia curve. However, a more reliable age
value for this group of zircons is estimated from
14 analytical points, enabling us to calculate a
Concordia age of 2551 £ 5 Ma (Fig. 3, b).

data-point error ellipses are B8.3% confll
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Fig. 3. Morphology and U-Pb age (by LA-ICP-MS) of zircon from gabbroids:

a) image of zircons in cathodoluminescence (CL) with the position of analytical points and their 27Pb-2Pb age values in Ma;
shown in parentheses is Th/U ratio, with mineral inclusions (Ab - albite, Qz — quartz, Px — pyroxene); b) Concordia diagram

(Tc — U-Pb Concordia age)

Thus, the age of Lalitpur-group gabbroic
rocks is comparable to that of subduction-related
volcanism, 2557 = 33 - 25483 + 17 [Singh, Slabu-
nov, 2015; Slabunov, Singh, 2019], in the Central
Bundelkhand terrane. Neither separate grains
nor older cores were found in the zircons studied,
in contrast to their presence in the lkauna mafic-
ultramafic lopolith [Slabunov et al., 2024a]. The
geochemical signature of the gabbroic rocks, no-
tably their low Nb and Zr contents, indicate their
formation in supra-subduction zone of an active
continental margin.

We thank to T. V. Kaulina (Apatity) and the
2" anonymous reviewer for their valuable com-
ments which helped improve this paper.
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