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The Kabeliai granites of southern Lithuania (ca. 1.52–
1.47  Ga, East European Craton) represent an evolved 
anorogenic intrusion with an extensive accessory min-
eral alteration. Titanite and associated phases (anatase, 
chlorite, epidote, calcite, and apatite – all except apatite 
representing replacement products formed during post-
magmatic alteration, while apatite occurs as an accessory 
phase) from the Marcinkonys-7 borehole were studied us-
ing SEM-EDS, EPMA, Raman, and LA-ICP-MS U-Pb 
dating. Titanite grains (50 µm – 4.5 mm) occur as two dis-
tinct types. Euhedral grains preserve magmatic cores with 
Fe/Al ratios of ~1.0–0.5, surrounded by porous, Al-rich, 
Fe-depleted rims (Fe/Al ratios of ~0.2–0.3), which plot 
in the hydrothermal field (Kowallis et al., 2022). These 
often show REE depletion in rims and enrichment in ad-
jacent carbonates, suggesting external loss. In contrast, 
anhedral grains with no preserved cores exhibit REE- and 
F-enriched rims (La2O3 up to 1.3 wt%, F up to 1.8 wt%), 
interpreted as secondary titanite formed via in-situ recrys-
tallisation in F-rich fluids. U-Pb titanite dating confirms a 
two-stage evolution. Concordant grains yield 1520±4 Ma 
(Trinity College Dublin) and 1519±5 Ma (Lund), while al-
tered rims give 1479±15 Ma, matching Re-Os molybdenite 
ages (1486±5 Ma; Stein et al., 1998). This supports early 
magmatic crystallisation followed by fluid-driven altera-
tion and possible ore-forming processes. Titanite acted as 
a reactive host during subsolidus overprint, recording re-
dox and chemical shifts. Associated anatase, hematite, and 
dissolution-reprecipitation textures reflect oxidising F-rich 
fluid activity. Comparable processes of titanite alteration 
and REE redistribution have been reported in Bulgarian 
granitoids (Pristavova et al., 2019; Georgieva et al., 2023), 
where accessory phases exhibit evidence of fluid-mediated 

overprint under oxidising conditions. In particular, Gums-
ley et al. (2024) documented titanite breakdown and rutile 
formation during albitisation in the Sakar Batholith (SE 
Bulgaria), driven by Na- and F-rich fluids. Although rutile 
is absent from the Kabeliai samples, titanite is common-
ly replaced by porous anatase-bearing rims. Anatase is a 
low-temperature TiO2 polymorph, whereas rutile forms at 
higher temperatures. Thus, the contrasting Ti phases may 
reflect differences in temperature or fluid composition. 
Nevertheless, both regions show pseudomorphic replace-
ment textures, REE remobilisation, and Ti-Fe oxide asso-
ciation. These features likely record analogous alteration 
mechanisms involving oxidised, F-bearing fluids capable 
of destabilising primary titanite and redistributing trace el-
ements in evolved granitoid systems.
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