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- Lamproites : Mantle-derived, volatile-rich, distinct group of potassic-ultrapotassic alkaline 1igneous rocks with complex mineralogy. . . s . . .. . .
R tpt (Cas[PO4]3[F.CLOH]): Ubiquit gl E P ) bpt o dg L abund P 4 K-rich Rajpura and Ramnagore sills intruding the Barakar Formation of the Raniganj Basin, sampled from open-cast coal mines. - To identify different growth stages of apatite based on textural and compositional variations.
patite (Ca ,Cl, : Ubiquitous mineral in Lamproites, exhibiting variable modal abundance. , , , , L , . , ..
Rajpura and Ramnagore sills classified as “phlogopite—diopside—K-feldspar—apatite olivine lamproite” (Saini et al., 2022). , " ST : : R
Apatite Composition: Incorporates minor & trace elements like REE, Ba, Mg, Na, and S1 via various substitution mechanisms. To assess compositional variations in terms of possible substitutional schemes.
Compositional Variability: Zoning in apatite tracks fluid-driven magmatic and hydrothermal processes. - To reconstruct apatite crystallization sequence from magmatic to hydrothermal stages.
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Figure 1. Geological map of (a) Damodar valley Gondwana sedimentary basins in eastern India (after Kent et al., 1992; Figure 2. Field photographs and hand specimens of potassic alkaline igneous intrusives at (a, ¢) Rajpura colliery Flgure 3. Photomlcrogra hs (a, b) and BSE images (¢—f) of Rajpura (R3 1) and Ramnagore (RMC3) samples (a) Apatite 1nc1us1ons (Ap) 1n mica phenocryst.

Mitchell and Fareeduddin, 2009), and (b) Ranigan;j Basin (after Ghosh, 2019) showing locations of Rajpura colliery and (R3-1) and (b, d) Ramnagore pit 2 (RMC3). l(a?l)eﬁl o?rl;;f \%}llte}? ggglslgt(z)r;ngggfng(c%e?ﬁ?ctlr%%l}?grsls gggewgl{ﬁlgspv‘f%%é%g dcgg I‘IA‘IPH},II 1(111;1%‘r1;)111§1 SII;CL‘SAEP aégtl?ggﬁtlﬁn&pﬁp(:(l)l}g Cégii?lgiggn;g?e d(gx)pAII% llgnnel;(ﬁg;

Ramnagore coal pit-2. and locally developed Ap-III outer rim.
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Figure 4. Rim-to-core-to-rim Composmonal profile for oscillatory zoned Ramnagore apatite  Figure 5. Compositional variation diagrams of Rajpura and Ramnagore apatites: (a) Sr vs. Ca, Figure 6. Compositional variation diagrams of Rajpura and Ramnagore apatites: (a) ZLREE vs. Si, | IR/54/ ESF'16/ 2009 (G)). Thanks to CSIR-CIMFR, Dhanbad,. for granting Peﬂnis§i0n to access coal mines for sample
along with BSE 1mage and false colour X ray elemental maps ot Sr, La, Ba and Ce. (b) Ba vs. Ca. All variables represent cations in atoms per formula unit (apfu). (b) ZLREE vs. Na+K. All variables represent cations in atoms per formula unit (apfu). collection. JS acknowledges the CSIR, Government of India, for the fellowship supporting her doctoral research
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