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Fig. 3. (a) Regional Geological map of India, showing Cratonic blocks; Inset shows.
(b). Geological map of Central Indian Tectonic Zone (CITZ) (c). Geological map
showing granulite occurrences of the Betul Belt. (26)

Figure 4.1 (a) Photomicrograph of the granite gneisses from Betul Belt showing
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coexisting mineral phases in XP. (c) Photomicrograph showing coexistence of altered
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coexistence of altered mineral plagioclase within granite gneiss in PPL. (45)
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hornblende and quartz under plane-polarised light. (c) Photomicrograph shows the
inclusions of orthopyroxene, clinopyroxene and plagioclase in hornblende coexisting
with quartz (plane-polarised light). (d) Photomicrograph of coexisting mineral phases
shows inclusions of biotite and quartz in orthopyroxene under plane-polarised light.
Where, Opx = orthopyroxene; Cpx = clinopyroxene, Hbl = hornblende, Plag =
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showing association of garnet opx, cpx, plagioclase. (e) and (f) Photomicrographs
showing garnet bearing pelitic granulites showing coexisting mineral phases of garnet,
cordierite and opx. (g) and (h) Photomicrographs showing pelitic granulites without
garnets showing coexisting mineral phases of opx, cordierite, biotite and quartz. (53)

Fig 5.1(a) Triangular diagram showing the variation in (spessartine + grossular)—
almandine—pyrope end member compositions in the garnets from different rock types.
(b) A plot of Xmg vs Ca/Mn of garnets, from different rock types. (60)

Fig 5.2. Leake’s classification for representation of the EPMA data of amphibole for
mafic granulites (62)

Fig 5.3 Representation of EPMA data of pyroxene shown in pyroxene quadrilateral
(part of the triangular diagram CaSiO3—MgSiOs—FeSiOz). The clinopyroxene
coexisting with orthopyroxene is joined by a line. (66)

Figure 5.4 (a) A plot of microprobe analyses of biotites from mafic granulites in Mg-
Ti (Fe+Mn) diagram. (b) A plot of microprobe analyses of biotites from different rock
type in Mg-(AI'V+Ti) - (Fe+Mn) diagram. (c) A plot of Ti vs Mg showing negative
trend. (d) A plot of Xre/Xmg vs TiO2 showing linear relationship. (69)

Figure 5.5 Triangular NaAlSisOs—KalSizOs—CaAl2Si.Og diagram showing plots of
alkali feldspar and Plagioclase feldspar. (70)

Figure 6.1(a) The chemical classification and nomenclature of volcanic rocks using
total alkalis versus silica diagram of mafic granulite (b) La/Yb vs. Nb/La plot ruling out
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significant Lithospheric contribution in the mantle source region of the mafic granulites
of Betul Belt (BB). (105)

Figure 6.2 Bi-variate plots (oxides in wt%) (a) MgO vs SiOz, (b) MgO vs Al20s, (c)
MgO vs CaO, (d) MgO vs K20 (e) MgO vs Na20, (f) MgO vs P20s, (g) MgO vs TiOz,
and (h) MgO vs Fe O3 for the mafic granulites of Betul Belt (BB) are showing good
fractionation trends except for K>O and NazO. (106)

Figure 6.3(a) Primitive mantle [337] normalized multi-element spider diagram for the
mafic granulites of Betul Belt and (b) Chondrite normalized [337] rare earth element
distribution pattern. (108)

Figure 6.4 Tectonic discrimination diagrams for Dalonganj mafic granulites; (a) Th vs
Yb bivariant plot (b) Y-La-NDb ternary diagram illustrating orogenic affinity, and both
diagram show all the samples belong to Calc-alkaline nature of basalt. (108)

Figure 6.5(a) Nb (ppm) vs Nb/U plot (b) Th/Yb vs Nb/Yb diagram depicting a
subduction-related enrichment for the Daltonganj mafic granulites samples. Fields for
intraoceanic arc basalt is from [342] and reference therein. (c) Th/Nb vs Ce/Nb and (d)
Y vs La/Nb diagram N-MORB: normal mid-ocean ridge basalt. E-MORB: enriched
mid-ocean ridge basalt. OIB: ocean island basalt. (109)

Figure 6.6 Bi-variate plots (oxides in wt%) (a) MgO vs SiOz, (b) MgO vs Al>Os, (c)
MgO vs CaO, (d) MgO vs K20 (e) MgO vs Na20, (f) MgO vs P20s, (g) MgO vs TiO»,
and (h) MgO vs Fe20s for the pelitic granulites of Betul Belt (BB) are showing good
fractionation trends except for K20 and Na.O, (113)

Figure 6.7(a) Total alkali silica diagram (b-c) Granitoid classification scheme revealing
(b) magnesian to ferroan, (c) slightly peraluminous nature of the studied rock (d)
calcalkalic to alkali-calcic. Field of the Cordilleran granites is plotted. The data also
compared with Bathani porphyritic granite, Charno-enderbite of Eastern Ghats Mobile
Belt, Jhirgadandi Granite ,Augen gneiss of Dumka from CGGC , (e) Na20 vs K>O
diagram; (f) K20 vs SiO> plot after, showing the shoshonitic nature of the rock. (114)

Figure 6.8(a) Primitive mantle normalized multi-elements spider diagram of granulite
gneiss. (b) Chondrite normalized REE plot showing uniform and nearly smooth REE
pattern. (115)

Figure 6.9. (a) (Y/NDb)n vs (Th/Nb)n used to discriminate tectonic regimes of pelitic
granulite Betul Belt of CITZ. (b) Zr vs Nb/Zr plot with fields from showing subduction
tectonic regime for the genesis of protolith of pelitic granulites, (¢) Y vs Nb tectonic
discrimination diagram plotted with granulite gneiss mostly showing an affinity
towards the within-plate granite (WPG). (d) Y+Nb vs Rb tectonic discrimination
diagram plotted for granulite gneiss. Syn COLG: syn-collisional granite; WPG: within
plate granite; VAG: volcanic arc granite; ORG: ocean ridge granite. (116)

Figure 7.1 The mineral composition of the mafic granulites are shown in ACF diagram
where, A = (Al203 + Fe;03) — (K20 + Na20); C = Ca0; F = FeO + MgO + MnO.
(A+C+F =100 mol%) (123)
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Figure 7.2 The mineral composition of the mafic granulites are shown in ACF diagram
where, A = (Al203 + Fe203) — (K20 + Naz0); C = CaO; F = FeO + MgO + MnO.
(A+C+F =100 mol%) (124)

Figure. 7.3. Phase relations for Opx-Crd pelitic granulites: small solid circles show
mineral compositions and the large solid circles represent the observed mineral
parageneses: (a) AKF diagram; note that crossed tie lines reflect divariant assemblages
due to Mg and Fe2p exchange; (b) AFM projection from potash feldspar. (124)

Figure 7.4. P-T pseudosection plot is calculated for mafic granulites from the Betul
Belt in the system NCKFMASHTO. The pseudosection is contoured with isopleths of
Xwmg of Amphibole, Opx and Cpx mineral assemblages. (140)

Figure 7.5. P-T pseudosection plot is calculated for mafic granulites from the Betul
Belt in the system NCKFMASHTO. The pseudosection is contoured with isopleths of
Xwmg of Garmet, Amphibole, Opx and Cpx mineral assemblages. (141)

Figure 7.6. P-T pseudosection plot is calculated for pelitic granulites from the Betul
Belt in the system NCKFMASHTO. The pseudosection is contoured with isopleths of
Xwmg of Garnet, Biotite, Opx and Crd mineral assemblages. (142)

Figure 8.1 Sequence of cartoons (not to scale) illustrating the geodynamic evolution of
the Betul Belt involving multiple episodes of accretion, arc magmatism and extension
due to the Northward subduction of the southern block (Bastor Craton—BC) under the
northern block of Bundelkhand Craton (BKC) and development of the Betul Belt along
with other supracrustal belts such as Mahakoshal belt and Sausar belt. (163)

Figure 8.2 Reconstruction of the Columbia supercontinent showing the proposed
position of India, including the CITZ, between 2.1 Ga and 1.5 Ga, and that of Rodinia
at 1.0-0.9 Ga (c-d). The tectonothermal events identified in the Betul belt largely
coincide with the events associated with the assembly and dispersal of the Columbia
and Rodinia supercontinents. (164)
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